Economical production of beef. by Curtiss, C. F. & Craig, John A.
Volume 4
Number 48 Economical production of beef. Article 1
July 2017
Economical production of beef.
C. F. Curtiss
Iowa State College
John A. Craig
Iowa State College
Follow this and additional works at: http://lib.dr.iastate.edu/bulletin
Part of the Agricultural Economics Commons, and the Animal Sciences Commons
This Article is brought to you for free and open access by the Extension and Experiment Station Publications at Iowa State University Digital
Repository. It has been accepted for inclusion in Bulletin by an authorized editor of Iowa State University Digital Repository. For more information,
please contact digirep@iastate.edu.
Recommended Citation
Curtiss, C. F. and Craig, John A. (2017) "Economical production of beef.," Bulletin: Vol. 4 : No. 48 , Article 1.
Available at: http://lib.dr.iastate.edu/bulletin/vol4/iss48/1
Bulle tin  48. Ju n e  1900
I O W A  A G R I C U L T U R A L  C O L L E G E
EXPERIMENT STATION,
A M E S ,  I O W A .
Department of Animal Husbandry.
X. Economical Production of Beef.
I. Combining Dairying and Beof Making.
II. Use of Skim Milk iu Calf Feeding.
III. Feeding Steers on Wide and Narrow Rations.
IV. Fattening Range Steers
2. A Study of Pork Produclion.
3. Fattening Range Lambs.
4 Fattening Lambs in Comparison with Yearlings.
AM ES, IO W A . 
IN T E LL IG E N CE R  PR IN T IN G  H OU SE . 
1900.
1
Curtiss and Craig: Economical production of beef.
Published by Iowa State University Digital Repository, 1898
Board of Trustees
Members by virtue of office—
His Excellency, L. M. Sh a w , Governor of the State. 
H on . R. C. B arrett , Supt. of Public Instruction.
Term Expires
First District—H on . S. H. W atkins , Libertyville, 1904 
Second District--Hon . C. S. B a r c l a y , West Liberty 1904 
Third District—H o n . J .  S. J ones , Manchester, 1902 
Fourth District—H on . C. L. G ab rilso i;, New
Hampton, . . . .  J904
Fifth District—H o n . W. R . M o n in g e r , Galviu 190(> 
Sixth District—H on . W. O. M cE l r o y , Newton, 1902 
Seventh District—H o n . W .K. Boa rdm an , Nevada, 190(5 
Eighth District—H on W. B. P e n ic k , Tiugley, 1904 
Ninth District—H on L. B. R obinson , Avoca, 1902 
Tenth District—H on J. B. H u n g erfo rd , Carroll, 1900 
Eleventh District—H o n . W. J. D ix o n , Sac City 1900
Officers of the Board.
H on . W . O. M cE l k o y , Newton, Chairman. 
P r o f . E . W . Stanton , Ames, Secretary. 
H erm an  K n app , Ames, Treasurer.
STATION STAFF.
W . M. Be a r d sh e a r , A. H., LL. D., President. 
♦James W ilso n , Dean of the Division of Agriculture. 
C. F. Curtiss , B. Sc., M. S. A., Director and Agri­
culturist.
J. B. W eems , Ph. D., Chemist.
L. H. P am m el , B. Agr., M. Sc., Ph. D., Botanist. 
J ohn  A. Cr a ig , B. S. A., Animal Husbandry.
H. E. Sum m ers , B. S. Entomologist.
'J ohn  Cr a ig , B. Agr , M. S. Horticulturist.
J ohn J .  R e p p , V. M. D., Veterinarian.
G. L. McK a y , Dairying.
J ames A tkinson , B. S. A., Assistant in Agriculture 
J oseph  J . E d g e iit o x , B. Agr., Asst, in Afrr. Physics 
C. H. E c k les , B. Apr., M. Sc., Assistant in Dairy­
ing and Dairy Bacteriology.
E. E. L ittle B. S. A ., ) . . . . D . . .
E. R . H odson , B. Sc.! \ Asslsta,lt Bot,,mst8
Clarence  J .  G r if f it h , B. S. A., Asst, in Dairying. 
Gr.O. M. R om m el , B. S. A., Assistant in Animal 
Husbandry.
A T E r w in , Assistant in Greenhouse.
H. N. G rettenberg , B. S. A ., ) . . , .
J . C. B r o w n , B . Sc., J Assistant Chem ists
Charlotte M. K in g , Artist.
♦Granted an indefinite leave of absence.
2
Bulletin, Vol. 4 [1898], No. 48, Art. 1
http://lib.dr.iastate.edu/bulletin/vol4/iss48/1
Economical Production of Beef.
C. F. CURTISS. JOHN A. CRAIG.
In the investigations that have been made in the econom i­
cal production of beef, the main factors receiving considera­
tion have been the production and fattening of native steers 
and the fattening of those obtained from the range. T he ex­
periments connected with the m aking of beef from native 
steers included studies of the possibilities of m aking a com ­
bined profit from the steers and also from the cows that pro­
duced them, the use of skimm ilk for econom y in feeding and 
the em ploym ent of a wide and a narrow ration in feeding. 
These are reported on somewhat independently, though they 
have a bearing on the general question of producing beef 
econom ically under the conditions of Iowa.
I. C O M B IN IN G  D A I R Y I N G  A N D  B E E F  M A K I N G  
F O R  T H E  E C O N O M I C A L  P R O D U C T I O N  
O F  B E E F .
F o r some years a careful herd record has been kept of the 
cows on the college farm, and from these cows we have se­
lected calves for various features of the experim ental work, 
and a careful account has been kept of the feed of these until 
finished for market. O w in g  to the interest that is being taken 
in beef production at this time, we are led to believe that the 
presentation of this data will be of some usefulness to those 
desiring to continue along dairy lines and at the same time do 
as much as possible in the production of beef.
The price of beef has so advanced the last few years 
that a much wider m argin of profit is offered, provided the 
beef m ay be produced econom ically. W ith  finished beef sell­
in g  at six and seven cents per pound it would seem that it 
could be produced on h igh priced land with considerable 
profit to the feeder, as well as to be of much benefit to the 
farm.
T he conditions which seem to favor beef m aking in Iow a 
are due to a great abundance of fodder and fattening foods 
which m ay be fed w ithout much labor. The care of fattening 
stock entails less labor than that which should be given to 
breeding stock. T he abundance of food and the scarcity of
3
Curtiss and Craig: Economical production of beef.
Published by Iowa State University Digital Repository, 1898
341
help, together with the satisfactory prices that are now being 
paid, are all conditions which tend to give the subject of beef 
m aking more favorable consideration. D uring the times of 
depression in the beef industry, dairying was greatly devel­
oped throughout the state. Creameries have been established 
and have proven a source of much revenue to the patrons. 
This led to the breeding of cattle especially adapted for dairy 
purposes, and the consequence has been a marked decrease in 
the feeding stock available. This need is being felt and the 
question upperm ost now is whether it is possible to make 
more profit by a com bination of dairying and beef m aking, 
than by g iv in g  special attention to either of these industries.
It may be said that it would be better to draw upon the 
western range country for feeders rather than seek to develop 
a combination of these industries. This is a question which 
we are w orking upon and one experim ent in this direction is 
reported elsewhere. If it proves to be better than the keep­
ing of breeding stock and raising native feeders, then it would 
certainly seem to be to the advantage of the Iow a farmer to 
rely upon the western breeders for his feeding stock. H ow  far 
he m ay do this w ithout finding that the prices for such stock 
advance beyond what he can pay, is yet to be determined. It 
is certain that a strong demand for this feeding stock will 
tend to make the prices higher, so that it is not likely it will 
be to the interest of the Iow a farmer to rely entirely on what 
the range can produce.
W ith  the result that we have up to this time, it is possible 
for us to indicate the degree of profit that may be derived 
from a combination of dairying and beef m aking. T he C ol­
lege has been breeding a herd of Shorthorns for many years, 
having in view the developm ent of their m ilking qualities. 
Four or five generations have been bred on the college farm 
successively, and as the cows have been m anaged in a wav 
to develop their m ilking qualities, we are able to draw fair 
inferences from such cows used solely for m ilking purposes. 
A s we have used the male calves from these cows 
in a steer feeding experim ent, we can also present 
the possibilities of m aking beef with the steers from 
such cows. T he only peculiarity in the m anagem ent 
of these cows which differs from that comm on to most 
farms wdiere beef m aking is an object, is that the calves have 
been taken from the cows when tw o or three days old and 
reared on skim milk, while the cows have been m ilked con­
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tinuously and a careful record kept of their m ilk production 
and the feed they have eaten. In this w ay the m ilking quali­
ties of the cows have been developed and fixed. N o t only 
have we the records of these cows to offer, but their heifers 
are also old enough to indicate the degree to which this sys­
tem m ay be kept up from year to year. It will not be neces­
sary in this connection to submit the records of all the cows 
in the herd that m ight be used for this purpose, as that will be 
reported with full details later, but we will take two of them 
as representing the average production of the herd. These
Pure bred Shorthorn Cow, College Huckleberry; dam of steer used in this 
experiment. Record II months, 7464 lbs milk, 312^ lbs. butter.
tw o cows are also chosen for the reason that their male calves 
were fed in the lot that made up those in the steer feeding 
experim ent. There are cows in the herd which have done 
much better than those that we have chosen as representa­
tive, but their calves have been so valuable for breeding 
purposes that it seemed a needless sacrifice to feed , them and 
put them on the m arket as fat stock.
The tw o cows we have selected as representing in a fair de  ^
gree the production of the whole herd are C ollege H uckle­
berry and College Lady. T h ey are both pure bred Short­
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horns, having been bred on the college farm and descended 
from K en tu cky stock that was brought to the farm at an early 
day.
C ollege H uckleberry is a red and white cow, bred on the 
college farm and dropped June 27, 1887. She is recorded in 
Vol. 36, p. 576 ot the American Shorthorn Herd Book. The 
record which is herewith submitted was made when she was 
ten years old. A s a cow  is generally considered to be at her 
best when she is seven years old, it is to be supposed that she 
could have surpassed that record when of that age. In eleven 
months she produced 7,464 lbs. of milk, testing 3.59 per cent, 
yielding 312^ lbs. of butter; the cost of her feed was $20.50 
and the net profit, exclusive of labor and allowing no credit 
for the value of skim milk, was $28.
Pure bred Shorthorn Cow, College Lady; dam of steer used in this experi- * 
ment. Record in 10 months, 5791 lbs milk. 257.8 lbs. butter
The other cow  that we have selected to represent the herd 
is College Lady, recorded in V ol. 40, A . S. H . B., page 638.
H er record in ten months was as follows: M ilk, 5,791 lbs.; 
testing 3.85 per cent; butter, 257.8 lbs.; cost of feed $17; net 
profit, $24.
T o  show that this is below the average of the herdt we may
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say that C ollege M oore the same season, in thirteen and one- 
third months, produced 9,136 lbs. of milk, testing 3.7,9 per 
cent; 404 lbs. of butter; cost of feed, $25, and net profit, $43. 
There are several other cows yielding over 300 lbs. of butter 
in a year, while a few of them have run below this. A s rep­
resenting their possibilities in the dairy, it would be fair to 
accept 300 lbs. of butter, with a profit of $28, as these results 
are as near the average as it is possible to obtain from the 
records of our herd, and they would most certainly be sur­
passed by a herd of youn g cows bred in similar lines.
From  such cows as these we included three steers in a 
group that were used in an experim ent in “ Feeding Separator 
M ilk to Calves”  (Bulletin 35), and these were also continued 
in a feeding trial of wide and narrow rations, which has been 
reported in the fore part of this bulletin. In this report we 
will seek to connect the main features of the m anagem ent of 
these calves and present the results of these experim ents in a 
general way, so that it will be possible to take a general view 
of the possibilities in fattening such calves for market.
TABLE I--PRICES PER C’.VT. OF FEED  USED.
STEER FEEDING—1896-1898.
Bran........................................................ $ .45
Gluten Meal.................................................. 45
Corn Meal....................................................40
Corn and Cob Meal..................... ................40
Oat Meal......................................................83
Oil Meal (0. P .) .....................................  1.00
Flax Meal...............................................  1.07
Cotton Seed M<al.........................................90
Oats..............................................................78
Barley...................................................  62J£
Shelled Corn........... . ................................ 35
Ear Corn ....................................................28^
Peas..............................................................00
Fodder......................................................... 10
Ulover H ay .................................................. 25
Oat Hay....................................................... 25
Hay (Mixed)................................................25
Hungarian Grass..........................................1*5
Molasses ................................................  2.50
Beets............................................................ 10
Green Clover............................................... 05
Green Rye....................................................05
Skim Milk.................................................... 10
Pasture, per head per month........................ 75
The table which is here appended includes a careful report 
of the feed that the calves have eaten, from  the time that 
they were first put on experim ent, when a week* or tw o old, 
until they were sold on the m arket two years later. D uring
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some of the period there were more than 14 animals on ex ­
periment, and in such instances we have averaged the records, 
and applied them only to the 14 that have gone through the 
TABLE I I--STATEMENT OF FEED  EATEN BY FOURTEEN STEERS.
34-5
From Dec. 15. 1806 to Dec. 9,1898.
Period I Period II Period JH Period IV Period V
Dec. 15, ’96 Mch. 1, ’97June 1, ’97 July 17, ’97 Aug. 1 ’98 T o t a l
Mch. 1, ’97June 1, ’97July 17, ’97Aug. 1, ’98Dec. 9, ’98
Corn Meal . . . . 870 574.30 1444.30
Co *q & Cob Meal 8.25 23348.56 140>3.76 37410.57
Giuten Meal . . . 1613 302.25 8739.08 188.78 lfe43.ll
B ran ................... 421.40 55.75 5773.92 2118.72 8369.79
Oil M e a l............ 421 133.40 37. 7216.77 3139.23 10955.40
Flax Meal . . . . 2).50 97 553.48 969 1648.90
Ground Oats . . . eoj 45.75 4118.45 4769.20
Pea Meal............ 832.09 832.06
Cotton Seed Meal 335 1&5.50 500.50
O a t s .................. 46.25 242.25 7069.74 565.64 7923.88
B arley ............... 517.38 517.38
Shelled Com . . . 2803 468. 3271
Kar Corn ............ 1772 5608 7380
Mixed Hay . . . 5182 7127.50 142 23467.30 2227.30 38146.13
Clover Hay . . . 5412.93 9080 14492.93
Oat H a y ............ 184.84 184.84
Hungarian Grass 
Fodder...............
1259.42 1259.42
1432 5068 4333 10833
Molasses............ 334 334
Beets.................. 2244 9508 11752
Green Rye . . . . 196 196
Green Clover . . 504 504
Separator Milk . 13151 630 13781
P as tu re ............ 46 Days 46 Days
Cost of Feed . . . $ 38.67 $ 63.60 $ 23.48 $ 386.84 $ 205.26 $ 717.85
TABLE I I I--GENERAL STATEMENT,
SHOWING GAINS AND COST OF FEED FOR ENTIRE FEEDING PERIOD. 
Dec. 15, 18C6 to Dec. 9, 1898—14 Steers.
P e r i o d Gain Av. Daily Gain Coat
Cost of 
Feed per 
lb. gain
I  Calf Experiment, Bull. 35, 75 days 
n  Mch. 1, ’9? to June 1, ’97, 92 “
II I  Pasture........................46 “
IV Wide and Narrow Ration 380 “
V *Closing Aug. l,Dec. 9.’98130 “
1779 lbs 
2286 “ 
926 “ 
10244 “ 
2274 “
1.69 lbs 
1.77 “ 
1 43 “ 
1.92 “ 
1.24 “
$ 38 67 
63.60 
23 48 
386.84 
205.26
2.17 cts
2.77 “ 
2 .53 “
3.77 “ 
9.02 , *•
Total .................... 17509 lbs 1.72 lbs $717.85 4.09 cts
♦The high cost of gain during this period was chiefly due to the decreased gain of 
the steers because of shipment to and from the Trans-Mis3issippi Exposition at Omaha.
SUMMARY.
Weight 14 Calves, Dec. 15, 1896 ...........  2829 lbs
Average.....................................  202.07 '•
Weight 14 Steers, Dec. 9, 1898 ................  20338 “
Average.....................................  1452.7 “
TotaJ Gain...............................................  17509 “
Average....................................  1250.6 “
Average Daily G a in ............................... 1.72 •*
Total Cost of Peed..................................  $ 717.85
Cost of Feed per 1 lb. Gain........  4.09 cts
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whole trial w ithout any change. This statement of feed eaten 
includes every detail of the feed that was fed during the com ­
plete period.
O n D ecem ber 9th the steers were w eighed on the farm, 
and the total w eight then was 20,338, m aking an average of 
1,452 lbs. T h ey  were shipped to C hicago on D ecem ber 14th; 
the total w eight there was .19,850, an average of 1,418, and 
they brought $5.85 per hundred on the C hicago m arket, 
which was within 5 cents of the top prices for that day. The 
cost of freight, yardage, feed, commission, etc., am ounted to 
$62.27, leaving as net proceeds from the sale $1,098.95. 
The follow ing table will present these results more clearly: 
TABLE IV--FINANCIAL STATEMENT--FOURTEEN STEERS.
34<5
DEBIT CREDIT +PROFIT
CO ST Deducting Freight, Yard­age, Commission, etc.
Net Profit 
from car 
load
Profit per 
Head
Total cost of feed $ 717.85 
♦1st cost @ $15.00 a head $210.00
19850 @ $5.85 pr. cwt. rr $1161.22 
Less Commission, etc. 62.27
$927.85 $1098.95 $ 171.10 $ 12 22
•The first cost should be credited to the cows if an estimate is made of the joint 
profits from cows and the steers under a combination system of dairying and beef 
making.
+The profit was unfavorably influenced by the high cost of gain, due to shipping 
these steers to the Trans-Mississippi Exposition at Omaha. While in this way adding 
to the cost of the steers it was not directly compensated for except through the win­
nings of the steers, which have not been credited to them.
T he steers were sold to Sw ift &  Com pany, and from them 
we learn that they dressed 64.4 per cent. These are the 
general results obtained from this car load of steers, and they 
show that there was a profit ot $12.22 per head Irom them. 
A s the feeds were charged at full m arket price, there is only 
the element of labor to be deducted from these returns. It 
will be seen, considering the profits returned from the cows 
that produced some of the steers, and the profit made from 
fattening these steers themselves, that this line of w ork offers 
a profitable combination for m eat-m aking under the condi­
tions of Iowa.
T o  be more specific in presenting results, it m ay be well to 
give the exact record of the tw o steers of the tw o cows chosen 
to represent the average of the herd. It will be fair to apply 
these general results to the three steers that are but of th& 
cows in our college herd, and we can say that these three were 
piHch better than the average of the fourteen. T h e best steer
9
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in the lot, the one that was first at the Trans-M ississippi E x ­
position at O m aha in the two-year-old class, and also first as 
the best pure bred Shorthorn, was out of a cow in the college 
herd that died before she was tested. H er dam, “ Proud 
D u k e ’s Rew ard,”  has the follow ing dairy record: In twelve 
m onths, at the age of 10 years, she gave 7,900 pounds of 
milk, 327 pounds of butter, with the feed costing $27.44, and 
a profit of $25.78. This steer, N o. 12, w eighed on the farm, 
D ecem ber n t h ,  1898, 1,470. B ein g a prize winner and also 
attaining this w eight it is evident that he was much above the 
average of the lot. ,
Steer No. 13 was out of C ollege H uckleberry, whose record 
we have already given in the fore part of this report.
This steer was in form a little rough, but was also much 
above the average of the car load in type. O n D ecem ber 
n t h ,  1898, this steer w eighed 1,500 pounds, which, it will be 
noticed, is nearly 50 pounds beyond the average car-load 
weight. T he dam of this steer, C ollege H uckleberry, is a 
good type of the com bination cow, as will be seen by the re­
port that has been submitted.
The other steer included in the car load was No. 15, out of 
C ollege Lady. T his steer weighed, on.D ecem ber n t h ,  1898,
1,340, which was considerable below the average of the whole 
car load, but there were four others that did not surpass this 
w eight, while they, on the other hand, were much inferior 
in beef form.
If we average the cost of feed from the general results, and 
apply the price per pound to the w eights of these steers, we 
will find that the average profits from them w ould be fairly 
represented by that which has been submitted in the financial 
statement. T h e quality of the calves from these same cows 
and other cows in the herd has been greatly improved during 
recent years by the use of better sires than the bull that sired 
these steers.
A s the possibilities of securing these combinations m ay be 
new to many of our readers, we submit some of the factors 
which seem to us to have been the most influential in obtain­
ing them. In regard to the breeding of the cows constituting 
our Shorthorn herd, the tw o features of selection and devel­
opment have been the most potent influences determ ining 
their dairy qualities. R eferring to the first influence, it may 
be considered that the Shorthorn cattle now constituting our
10
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herd, have had their ancestors for five generations back bred 
and reared on the college farm. T h e original stock came 
from K entucky. O ne of these cows produced a pair of twins, 
and these being prolific breeders and good milkers, have 
supplied our herd with the larger portion of its members. 
T he aim has been, m ore especially within recent years, to re­
tain the best heifers from the best cows. T h e sires that have 
been used have generally possessed dams of superior excel­
lence for dairy purposes. In the selection of stock, not only 
has the form been one of the guid in g  factors, but the lines of 
breeding represented have also been a predom inating in­
fluence.
U nder the consideration of developm ent m ay be mentioned 
the tw o factors of taking the calves away from the cows after 
a couple of days, and m ilking the cows as long as possible.
It has long been the practice in the m anagem ent of the 
Shorthorn herd to take the calf away from  the cow  when a 
couple of days old, and then m ilk the cows continuously, until 
within two months of calving. This practice has undoubtedly 
helped the developm ent of the m ilking qualities, and it has 
apparently been the chief agent for securing the transmission 
of such qualities.
II. U S E  O F  S K I M - M I L K  IN  P R O D U C I N G  B E E F
E C O N O M I C A L L Y .
In follow ing such a system as that which has been described 
our study of it leads to the conclusion that one of the most 
im portant factors pertaining to it is the proper know ledge of 
the best w ay of rearing calves on skim milk. From  the e x ­
perience in doing this it seems that the three features requir­
ing the most careful observation are to feed the m ilk warm, 
sweet, and often, in small quantities.
T he tem perature of the m ilk should be from 90 to 100 de­
grees Fahrenheit. There is no doubt but that m any of the de­
rangem ents that calves are subject to originate from  feeding 
cold milk, particularly if it has becom e soured or partially de­
composed. T he question of the quantity of feed is all im­
portant and not easily decided, as it depends so much on the 
individuality of the calf. In general the calf should be allowed 
to stay with the cow  for tw o days, then for two weeks more 
he should have the whole m ilk in limited quantities. From  
six to eight pounds daily, divided into two, or, better, three 
feeds, is enough for an average sized calf. This amount
348
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will be sufficient for the first month, after which 
it m ay be increased to fifteen and even tw enty pounds 
per head daily, in case of strong calves. There are different 
plans of transferring the calf from whole to skim milk, but as 
good as any is to gradually substitute it by putting small 
quantities at a time into the whole milk, beginning with one-
Two repre- 
s e n t a t i  v e  
groups of Short 
horn calves at 
a b o u t  o n e  
month old.
Photographs 
taken at th e  
beginning o f 
the experiment 
•‘Use of Skim 
milk in C a 1 f 
Feeding.
third, and in a couple of weeks m aking it all skimmed milk. 
If a separator is available, the other plan is to run it so as to 
reduce gradually the am ount of fat that is in the m ilk tha,t 
goes to the calves. In the second m onth feeding twice a day 
will generally be sufficient. T he question as to w hat supple­
m entary foods to feed is very important. It has generally 
been considered that flax seed or oil meal would make the 
best addition to the calves’ rations, it being reasoned that 
as the fat was removed from the milk, the fla x  seed, being
12
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rich in this, would be the best to replace it. Experim ental 
w ork along these lines at this station shows very clearly that 
the most satisfactory results will be obtained from feeding 
corn meal or oats instead of oil meal or flax seed. N ot only 
are they cheaper, but they m ake a more satisfactory com bina­
tion, all things considered.
W hen calves are fed corn meal after m ilk it generally re­
sults in preventing them from sucking. It is more satisfac­
tory to feed such grain dry, and not in the milk, as it seems
35°
The Shorthorn calves when about eight months old after the completion of the 
experiment ‘ Use of Skimmilk for Calves.”
that the calves keep thriftier by that system.
The follow ing table presents the main results that have been 
determined at this station in that direction:
In addition to such grain, the calves should have fine 
clover hay, or some other such relish, given them quite early 
in life. T h ey  will begin to pick at it when a few weeks old. 
T he idea in doing this is to get the calves to eating both grain
13
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TABLE V--GRAIN FOR CALVES W ITH  SKIM MILK.
EXPERIMENT WITH SIXTEEN CALVES.
35i
I.O T  I .  
Four fed Oil- 
meal.
L O T  I I .  
Four fed Oat­
meal.
LO T  I I I
Four fed Corn- 
m^al aud Flax­
seed.
L O T  I V .
Four fed Corn­
meal.
M i l k ............................. 3 7 GO lbs 3753 l"s 3760 lbs 3759 lbs
H a y .............................. 1478 “ 1481 “• 1478 <• 1484 “
O ilm e a l....................... 439 “
O atm eal....................... 605 “
Cornmeal ................... 538 “ 601 “
Flaxseed ................... 59 “
G ain in 74 d a y s ........ 483 “ 498 “ 489 “ 509 “
A verage daily gain
per head.................. 1.63 “ 1 68 - 1.65 “ 1.72 “
D ry  matter per lb. of
g a m ......................... 4.13 “ 4.31 “ 4.32 “ 4.16 “
Cost of feed per lb. of
g a m ......................... 2.4 cts 2.4 cts 2 (Ms 1.8 cts
and hay as early as possible. Provide clean, fresh, light, and 
well ventilated quarters. Clean the stalls every day and use 
bedding liberally. U se only tin pails for feeding milk and 
keep them absolutely clean. Stale feed of all kinds must be 
avoided.
A fter weaning, the calves should get a m ixture of bran, oats 
and corn meal as their grain ration, and this should be used 
quite liberally at w eaning time. T h ey will use about two 
pounds of this m ixture, and with that they should have the 
best pasture or forage. D uring the first winter it is desirable 
to have their shelter connected with a good sized yard. They 
cannot get too much fresh air and sunshine, if they are well 
fed and their quarters kept dry. A  variety of fodders, 
some roots, and the grain m ixture mentioned should carry 
them through the winter in excellent condition. The suc­
ceeding summer they should have good pasture, desirably 
supplemented with grain and green fodders. Heifers should 
be bred so as to drop their calves when between two and two 
and a half years of age. In developing such a herd as that 
which we have described it is exceedingly desirable that 
heifers are milked as long as possible the first m ilking period. 
It is best to delay the breeding and milk them as lon^ as they 
continue to yield a satisfactory quantity, the idea being so to 
develop this feature that the time of m ilking may extend ten 
to twelve months when they are mature cows.
14
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III. F E E D I N G  S T E E R S  O N  W I D E  A N D  N A R R O W
R A T I O N S .
In the business of steer feeding there is great need for the 
establishment of general laws which will assist in securing 
successful results. The only course by which these general 
laws m ay be discovered is to accum ulate facts sufficient to 
enable us to establish definite conclusions. In the w ork which 
is herewith submitted the idea has been to try and add to the 
facts already gathered relating to the scientific study of foods. 
There must be laws which if determined will enable the 
feeder to do his w ork with m ore method. A s it is, the feeding 
problem is one of such depth as to require all available aids 
to attain successful results, and this contribution is offered 
solely with the hope of helping in some degree to hasten the 
arrival of a more intelligent understanding of the nature of 
rations and their value in steer feeding.
It is not intended to m agnify the scientific study of the feed­
ing problem to such an extent as to eliminate the personality 
of the feeder. The closeness of observation he gives his ani­
mals, the degree to which he learns their individuality, and 
many other factors have a vast influence on the results 
secured in feeding animals. B ut aside from this there are 
questions upon which he must pass judgm ent that are decided 
by facts and it is our aim in this study to offer some that may 
be of assistance in this direction.
T o  understand the object of this experim ent it will be 
necessary to present some details we already know  in regard 
to the com position of foods, nutritive ratios and feeding 
standards. A  brief statement of the elementary details re­
garding this will aid in understanding the object of the e x ­
periment with wide and narrow rations.
In composition, the comm on foods em ployed in feeding 
stock consist chiefly of protein, carbo-hydrates, fat and ash. 
The protein is especially rich in nitrogen and assists chiefly 
in animal grow th and developm ent. Foods containing it in 
abundance are generally spoken of as nitrogenous, or flesh 
form ing. T h e com m on foods which m ay be classified as such 
are the clovers, peas, beans, cottonseed meal, gluten meal, lin­
seed meal and shorts. T h e  carbo-hydrates and the fats are 
generally know n as carbonaceous food or heat and fat “form­
in g  substances. T he com m on foods in this class are hay, 
straw, corn fodder, corn, barley, rye and wheat.
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W hile the com position of the foods is the main factor in 
determ ining their nutritive ratio, yet their digestibility 
has a  m arked influence. A  food m ay be rich in pro­
tein constituents, and yet, ow ing to the fact that it m ay have 
an abundance of crude fiber it m ay not be very digestible; 
consequently its nutritive value m ay be low, though its 
com position w ould indicate otherwise. T he palatability of a 
ration is of some im portance in this connection, for it is neces­
sary for an animal to relish a ration in order to do well. Then 
there is the influence of one feed on another in a m ixture, 
which m ay not only m ake the ration m ore palatable to the 
animal, but also have the effect o f increasing the digestibility 
of the whole.
W hen we consider the com position of a fodder, dividing.it 
into nitrogenous and carbonaceous materials and with this 
include a consideration of its digestibility, we then arrive at 
what is generally termed its nutritive ratio. In separating 
the com position of a food into nitrogenous and carbonaceous 
constituents it is necessary to estimate the fat as carbonaceous 
material. This is done by m ultiplying the fat by 2$, as it is 
considered that the fat is worth 2\ times as much as the carbo­
hydrates for the uses of the animal. H avin g  divided the con­
stituents into digestible protein and carbo-hydrates in this 
w ay, the ratio is then expressed b y the proportion of one to 
the other.
In studying rations according to their nutritive ratio, the 
aim has been to determine what m ight be called a balanced ra­
tion for different purposes. A s the nitrogenous part of a ration 
has certain functions to perform  in the body and the car­
bonaceous gives other results, it is necessary to understand 
the proper proportion of these to each other so that the ration 
would have its full nutritive effect with the least waste of these 
constituents. F o r instance, in the fattening of an animal it is 
considered that if the ration is too rich in nitrogenous material 
the excess w ould pass through the animal as waste and the 
feeding would not be economical.
This result gave rise to the origin of feeding standards. 
These feeding standards are based on the requirements of the 
animal at different stages of its grow th  and also for the w ork 
it has to perform. F eeding standards have been w orked out 
in detail for all classes of stock, but as we are only interested 
in the feeding of steers it will m erely be necessary to say that
17
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the nutritive ratio of the feeding standard most generally ac­
cepted is that of Wolff-Lehmann, namely, 1 16.5. That means 
that a fattening ration for a steer should contain one pound 
of digestible protein to 6.5 pounds of digestible carbo-hy­
drates and fat.
The terms wide and narrow, as applied to rations are used 
to  express any variation from this ratio. A  narrow ration 
is one so rich in protein constituents that the nutritive 
ratio would be below that which we have previously given as 
the standard. A  wide ration is one in which the carbonaceous 
substances are. in excess and would be expressed by a wider 
variation from  the standard which has been adopted.
T o  determine into which class to put any given ration, it is 
necessary to find the total am ount of digestible protein, di­
gestible fat and digestible carbo-hydrates, then the fat should 
be multiplied by 2 j ,  which places all the carbonaceous sub­
stances on the same footing. D ividing this by the digestible 
protein gives us the nutritive ratio.
In the experim ent herein described the calves selected were 
of Shorthorn breeding and were about eight months old at 
the beginning of the experim ent. Previous to this time they 
had all been in an experim ent to determine the value of skim 
m ilk in com bination with grain. T he calves were divided into 
tw o lots, with seven in each; the division being made to make 
the lots as uniform as possible. In the selection of feeds it 
was sought to m ake all other factors exceptin g the difference 
in the nutritive ratio as much alike as possible. T o  this enc\ 
the same feeds were generally used in both cases, but in the 
instance of the narrow ration a much larger proportion of 
those feeds which are rich in nitrogenous substances were 
fed. In the wide ration almost similar feeds were used and 
the difference in the nutritive ratio was made by increasing 
the am ount of the carbonaceous constituents that were fed. 
In this w ay both lots had equal variety and it would seem 
that the palatability of both rations would be about the same. 
In trials elsewhere the wide ration group received 
corn exclusively, while those being given a different 
nutritive ratio were necessarily fed a ration consist­
ing of great variety of feeds. It would be expected in such 
instances that the animals receiving corn only would in time 
becom e tired of this exclusive ration. It was to overcom e 
such influences that we used similar feeds but combined them
355
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The Shorthorn steers referred to in the investigation relating to “ Combining Dairying and Beef Making” and included in the experiments 
“ Use of Skim Milk in Calf Feeding”  and “ Feeding Steers on Wide and Narrow Rations.” The photograph was taken in the Union 
Stock Yards Chicago, on the conclusion of the last experiment when the steers were twenty-six months old.fl
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in different quantities so as to bring out the differences we 
sought in the rations.
357
The feeding period of the experim ent extends from July 
16, 1897, to A u gu st 1, 1898. D uring this time the lots were 
fed all they would eat of the different rations. In other partic­
ulars they received exactly  the same management. A t the be­
ginning of this period the steers were receiving about five 
pounds per head daily of the grain m ixture, and at the con­
clusion of it the animals in both lots were taking about 
eighteen pounds per head daily. This period makes about a 
year’s feeding on these tw o distinctive rations, so that the 
time was sufficient for the purpose of the experim ent.
A t the end of this trial, in which the wide and narrow ra­
tions were compared, the steers were gradually put upon the 
same feed. T he rations were brought as near as 
possible to what is considered the best ratio for fattening 
steers. T he food of the narrow ration lot was changed by 
the addition of more carbonaceous substances so as to widen 
the ration, while that of the wide ration was changed by the 
addition of more nitrogenous substances, which tended to 
make it narrower. In this w ay both rations were made to 
conform  as nearly as possible to that which is considered the 
best for fattening steers, viz., i ;6.5.
TABLE VI--STATEMENT OF FEED EATEN,
July 16, 1897 to August 1, 1898.
L ot I 
Narrow Ration
Lot II 
Wide Ration
Corn and Cob Meal 
Gluten Meal..........
2790.86 
7602 87 
5690.13 
4359 47
20557.70
1130.21 
83.79 
2857.30 
553 45 
1233.56 
236.47 
886
Bran ... 
Oil Meal
Flax Meal...
Oats...........
Barley........
Ear Corn___
Mixed Hay .. 
Clover Hay..
Oat Hay.......
Fodder........
Beets..........
Gieen Rye... 
Green Clover 
Cost of Feed . $ 207.24 
1:3.9
11731.27
4754
98
252
5836 18 
280.91 
886
2730.56 
87.42 
2560
$ 179.60 
1 :7.6
11736.03
2682.37
97.42
2508
4754
98
252
Nutritive Ratio
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Considering only the feed that was eaten throughout the 
period included in the above table, it will be noted that the 
total amount of grain eaten was about 100 pounds greater in 
the instance of L o t II (wide ration), while the comparison of 
fodders consum ed will show that L o t I (narrow ration) ate 
about 55 pounds m ore than the steers in the other lot. It will 
be noted that the grain m ixture in both cases was very similar 
as to the kinds of feeds used, but a difference in the quantities 
that were fed. The nutritive ratio of the feed received by 
L o t I is i :3-9, while in the instance of L o t II  it was i 6. 
T he main point to the advantage of L o t II  (wide ration) is 
shown in the above table to be the smaller cost of the feed, 
which would largely be governed by local conditions. A  
similar comparison in reference to the w eights and gains is 
made in the follow ing table:
TABLE V II— STATEMENT OF W EIGHTS AND GAINS.
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L ot I
Narrow Ration....... 3070 507.1 9124 1303.4 6154 1.98 7.68 4.08 eta
Lot I I
8850 550 8940 1277.1 S0B0 1.91 7.78 8 S3 eta
Ill regard to the gains the results are somewhat in favor of 
Lot I. that received the narrow ration. On the other hand, 
the cost per pound of gain is to the advantage of L ot II, that 
received the wide ration. The average daily gain throughout 
the period is not as high as might be expected from steers of 
this class, but owing to conditions arising from the desirabil­
ity of showing them at Omaha, the results were not as satis­
factory as if the steers had been kept quietly in the Station 
feed lot.
Considering that there might be some indications during 
the course of the experiment that the effect of the rations 
might be different during the first half and the last half of the 
trial, we have divided the period of the experiment into two 
divisions, the first, called Period I, covering the first six 
months of the feeding, July 16, 1897, to January 16, 1898,
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and the second, named Period II, including the later six 
months of the trial, January 16, 1898, to July 16, 1898. The 
follow ing table will show the amounts of feed eaten by cach 
lot during the first six months, or Period I:
TABLE.'Vlri—-STATEMENT OF FEED EATEN—PERIOD I.
July 16,1897 to January 15,1898.
L ot I  
Narrow Ration
L ot II 
Wide Ration
24.86 7*77.06
Gluten Meal........................ 2716.61
2716.61
O il TWpaI ........... .......................... 41.58 218.16
553 45
Oats .................................... 2716.61 41.89
Ear Corn............................. 886 886
1083.41 1236.89
Clover Hay.......................... 2234.29 2192.98
Fodder................................ 664 683
631 732
$ 58.26" $ 50 05
It may be noted from the foregoing statement that L o t I 
(narrow ration) ate 125 pounds of grain more than the other 
lot and 232 pounds less hay. This shows that the quantities of 
food eaten did not vary much between the tw o lots. The 
table which follows presents the gains of each lot during the 
same period of tim e.
TABLE IX—STATEMENT OF WEIGHTS AND GAINS—PERIOD I.
July .16 1897 to January 15, 1898.
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Lot I
Narrow Ration...... 3970 5G7.1 6074 910.5 2401 1.87 4.76 2.42 cts
Lot II ©
Wide Ration......... 3850 550 6286 898 2406 1.9 4.57 2.05 cts
The results shown by this table indicate that the total gains 
did not differ much much, as L o t II (wide ration) gained only 
a total of 32 pounds more than the narrow ration group. The 
follow ing table shows the amount of food eaten by both lots 
during the second period of the feeding trial, January 16, 
1898, to July 16, 1898:
D uring the second period L o t II (wide ration) ate 160 
pounds more grain and 1,153 pounds more hay and fodder.
22
Bulletin, Vol. 4 [1898], No. 48, Art. 1
http://lib.dr.iastate.edu/bulletin/vol4/iss48/1
TABLE X— STATEMENT OF FEED EATEN— PERIOD II.
360
Ja n u a ry  16, 1808 to Ju ly  16, 1898.
L o t  I. 
Narrow Ration.
L o t  I I .  
Wide Ration.
Corn and Cob M eal............... 2209.85 11820.84
Gluten M eal............................. 4411.46 845.21
B r a n .......................................... 2973.56 83.79
Oil M eal.................................... 3624.29 2378 15
O ats............................................ 2895.52 1191.68
B arley ........................................ 280.92 236.47
Mixed H ay .............................. 10278.37 10488.44
F o d d e r ...................................... 1896. 1825.
B e e ts ......................................... 3108. 4122.
Green R ye................................. 98. 98.
Green Clover........................... 252. 252.
Cost of Feed............................. 1133.53 $119.30
The follow ing statement will show the difference in the gains 
of the steers through the second period.
TABLE XI— STATEMENT OP WEIGHTS AND GAINS—PERIOD II. 
Ja n u a ry  16,1898 to July 16, 1898.
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Lo t  I
N arrow  R a tion ....... *6374 910.5 9080 1297.1 2708 2.13 9.31 4.93 cts
Lot II
W ide R ation ............ 6286 898 8770 1252.8 2484 1.95 10.00 4 80 cts
From  this we see that L o t I (narrow ration) made a total of 
222 pounds more gain than L o t II  (wide ration). T he food 
statement shows that L o t I ate less food and made more gain 
during the last half of the feeding trial.
T o  indicate the uniform ity in the rations fed and also to 
show how far the nutritive ratio was uniform throughout the 
trial, we append a table show ing the nutritive ratio during 
each month of the trial for the tw o lots:
It will be noted that there is some variation in the nutritive 
ratio from one month to another, but this was w holly due to 
the fact that there was difficulty in m aintaining the supply 
of some foods or securing those necessary to hold the ration 
to the proper balance.
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TABLE XII—MONTHLY STATEMENT OF NUTRITIVE RATIOS FOR WIDE AND 
NARROW RA1 IONS.
P eriod  Ju ly  16,1897, to  A ugust 1 ,189S.
361
L o t  I. 
Narrow Ration.
L o t  n .  
W ide Ration.
Ju ly , 1897.................................. 1:3.9 1:11.8
August .................................... 1 :3 7 1: 9.6
S eptem ber................................ 1:3.7 1:13.3
October...................................... 1 -A 1:11.1
November .............................. 1:4.5 1 :9 .5
1:4.9 1: 8.9
January, 1C98........................... 1:4.3 1: 8.2
F eb ru a ry .................................. 1:4.2 1: 7.7
M arch ...................................... 1:4.2 1: 7.9
A p ril.......................................... 1:4.3 1: 7.5
1:4.3 1: 6.9
Ju n e ........................................... 1:3.6 1: 6.2
J u ly ........................................... 1 :4.01 1: 6.1
Considering that feeding the steers on these different ra­
tions m ight have an influence on their progress later, it was 
thought advisable to  put them  on the same ration which 
should represent as near as possible the nutritive ratio (W olff- 
Lehm ann), which is m ost generally accepted as being the
TABLE XHI— STATEMENT OF FEED EATEN.
A ugust 1, to  I>*iember. 9,1898
L o t  I  
Narrow Ration
L o t H  
W ide Ration
Com and Oob Meal ............... 6904.63 7149.13
Gluten Meal............................. 83.81 104.97
B r a n .......................................... 2040.52 2078.20
Oil Meal.................................... 1610.51 1528.72
F lax  M eal................................ 439 530
Ground O a ts ........................... 2044.84 2073.61
Pea M eal.................................. 416.86 415.73
O ats............................................ 341.94 223.70
2804 3804
Mixed H a y .............................. 1113.65 1113.65
Clover H ay ............................... 4527.15 4552.85
Fodder ...................................... 2150 2183
Hungarian G ra s s ................... 629.54 629.83
Molasses.................................... 167 167
Cost of F e e d ............................. $ 94.98 t  110.23
N utritive Ratio*..................... 1:6.4 1 :6.7
♦Differences in the N utritive Ratio were due to the different amounts eaten.
best for fattening steers, viz., i  :6-5. T h e steers were fed from  
A u g u st is t  to D ecem ber 9th, 1898, on the same ration. T he 
follow ing table will show the exact quantities that they ate, 
with the nutritive ratio.
This statement shows that L o t II  (wide ration) ate 226
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pounds more of grain and 60 pounds more of fodder than 
L o t II (narrow ration). It will be seen that the nutritive ratio 
in both cases was very nearly alike and approached very 
closely to the standard.
T he follow ing statement shows the w eights and gains, with 
the cost per pound of g a in :
3 6 2
TABLE XTV—STATEMENT OF WEIGHTS AND GAINS.
A ugust 1 to  December 9,1898.
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L ot I
N arrow  Ration 9134 1303.4 10162 1451.7 1038 1.12 20.54 9.15 c ts
L ot II
W ide Ration 8940 1277.1 10176 1453.7 1236 1.32 17.43 8.92 cts
A  comparison of the total gains shows that L o t II (wide 
ration) gained in this period a total of 198 pounds m ore than 
L o t I, receiving the narrow ration. This shows a different 
result in gain from that shown by feeding the wide and nar* 
row ration during the previous period. D uring the trial with 
the wide and narrow rations, the narrow ration lot gained the 
most, but during this last period, when the wide ration lot 
received a narrower ration, the effect was for them to make a 
more favorable comparison with L o t I. It was during this 
period that the steers were shipped to Om aha, kept there 
several weeks during the Trans-M ississippi Exposition, and 
returned to the Station. This no doubt influenced the rate 
of gain, though both lots were subjected to the same adverse 
conditions.
W hile the results from this trial are not striking because 
they do not show any m arked differences, yet they bear out 
the general trend of the feeding experim ents previously con­
ducted with steers. T he results support the statement that 
the narrow ration is likely to give the greatest gains, while 
the wide ration is more favorable to cheap gains. The relative 
cheapness of these rations will largely depend on local condi­
tions. w hether or not the farm grains grow n in the com ­
m unity are representative of the carbonaceous or nitrogenous 
foods.
The effects of feeding these different rations on the car­
casses was not made prominent in the slaughter test. T h ey 
were slaughtered by Swift &  Co., of C hicago, and when the
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carcasses were on the hooks it was not possible to see any 
difference in the meat. The best carcass picked out by the 
superintendent of this firm was from L o t II, and the poorest 
carcass was also chosen from the same lot. T he fact that the 
steers had been on the same ration for some time m ay have 
influenced these results, but it m ay be supposed that the long 
period of feeding on these distinctive rations m ight have in­
fluenced the character of the carcasses.
IV . F A T T E N I N G  R A N G E  S T E E R S .
F o r the purpose of studying beef m aking further, an e x ­
periment in fattening range steers was started in the fall of 
1897 and completed in the spring of 1900.
A  carload of calves representing the grades of the three 
breeds. Shorthorns, H erefords, Aberdeen A ngus, were se­
lected and purchased by Mr. T . F. B. Sotham  from the X .
I. T . range in the “ Panhandle,”  Texas. T h ey represented 
as a rule two top crosses of pure bred sires on the native stock 
of Texas. T h ey were considered fair representatives of the 
better class of feeding stock that m ay be purchased on the 
range.
These calves, forty-eight (48) head in all, when first 
weighed on the farm, N ovem ber 21st, 1897, averaged three 
hundred and sixty-eight (368) pounds per head. They were 
carefully fed from this time until the 26th of January, when 
the experim ent proper started. D uring this preliminary 
feeding, it was possible to study the characteristics of the 
cattle so as to select a representative carload of eighteen head 
from this number. Som e time atfer the experim ent started, 
M ay 17th, one of the H erefords. g ettin g  out of the feed lot 
accidentally fell down a hay chute in the barn and was killed. 
I11 considering the details of the experim ent it was thought 
best to consider this steer an average of the lot as such he 
seemed to be in w eight and type, and with this understand­
ing, the first w eights and the amount of feed reported has 
been apportionately reduced so that we report the results for 
seventeen (17) steers throughout the trial.
T o  present the results in the most useful manner, it has 
been thought best to divide the whole period of eight hun­
dred (800) days feeding, into five, according to the season 
during which the steers were fed. The winter and summer
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seasons m arked the divisions. In fattening these steers, it 
was the desire to make a fair test of the profit to be obtained 
from feeding such on the foods available to the Iow a feeder; 
consequently corn was the chief constituent of the grain ra­
tion while corn fodder was the chief roughage used.
D uring the first winter the grain ration consisted of shelled 
corn, whole oats, bran and oil meal. From  the beginning 
of the feeding period proper, January 26th, and after a pre­
lim inary feeding of about two months the steers were taking 
about ten pounds of grain per head per day. This was about 
the average quantity eaten per head daily during the first 
winter, though it was very slightly increased towards the end
Grade Hereford range steers representing the best and the worst of the group 
of this breeding on the conclusion of the experiment “ Fattening Range Steers.” 
W eight of best steer April 6 , 1900 - 1925 lbs
W eight of worst steer* April 6, 1900 - 1400 “
Average weight of five in group April 6 , 1900 1495 “
Average daily gain January 26, ’98 to April 6, 1900. 1.29  “
♦The w o rs t  s te e r  fro m  th e  b u tc h e r ’s  s ta n d p o in t w a s  a lso  th e  l ig h te s t in  w e ig h t in  
e ach  g ro u p  ex cep tin g  in  th e  in s ta n c e  of th e  H ere fo rd s  a n d  am ong  th e m  th e  l ig h te s t 
w eig h ed  1325 lb s ., b u t  w as  th ic k e r  fleshed th a n  th e  o th e r  m en tio n ed  in  th e  above  s ta te ­
m e n t a s  th e  w’o rs t.
of the feeding period. D urin g the first period, the daily 
ration of grain consisted of about the follow ing: six (6) pounds
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of shelled corn, tw o (2) pounds of bran, one (1) pound of 
oats and one (1) pound of oil meal. W ith  this grain ration 
which was continued until the steers were turned on the 
pastures, they received per head daily about ten pounds of 
roughage consisting of five (5) pounds of hay and the same 
quantity of fodder. In addition to this they were fed sugar 
beets, receiving daily about six (6) pounds per head through­
out the period. This made a good ration for the steers; 
much better than is usually fed at this time as will be noticed 
in the reports of the gains they made over a pound and one- 
half per head throughout the period. T he steers were in 
good condition and thrifty, and ate this amount of grain 
and roughage readily.
365
Grade Shorthorn range steers representing the best and the worst of the group 
of this breeding on the conclusion of the experiment “ Fattening Range Steers. :9 
Weight of the best steer April 6 , icjoo - 1755 lbs
W eight of the worst steer April 6 , 1900 - i 4 o j  “
Average weight of six in group April 6 , 1900 1602^  lbs.
Average daily gain January 26, ’98 to April 6 , 1900 i.4o lbs.
O n the last day of A pril it was considered that the grass 
was advanced sufficiently to allow the steers to rely on past­
ure and from this time until the middle of Septem ber the grain 
ration was withheld- T he second period shows the conduct
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of the steers on pasture alone. It would seem, after ex- 
am inig results in detail when the experim ent was completed, 
that it would have been better, in view of the m arket at the 
time the steers were sold, to have grained the steers while they 
were on pasture. T h e gain they made on pasture alone 
would have been much better if they had been fed soaked 
corn in addition. The adoption of this plan would have al­
lowed us to  have m arketed the steers a m onth or so sooner 
when prices were considerably better than they were at the 
time they were sold.
A b ou t the middle of Septem ber the steers were given some 
additional food to their pasture, beginning with about six 
(6) pounds of green corn fodder. This was gradually in-
366
Grade Aberdeen Angus range steers representing the best and the worst of
the group of this breeding on the conclusion of the experiment * Fattening Range 
Steers.”
W eight of best steer April 6 . 1900 - 1675 lbs
W eight of worst steer April 6 , 1900 - 1375
.Average weight of six in group April 6, 1900 1 559 “
Average daily gain, January 26. ’98 to April 6 , 1900 1.36  “
creased in quantity, and fed continuously until the 31st of 
O ctober when they were eating eighteen pounds per head 
daily of the green corn fodder. Then on N ovem ber 1st 
there was added to their ration about three pounds of ear
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corn. O n N ovem ber 25th, the corn fodder was changed to 
millet of which the steers ate about six pounds per head 
daily with an additional grain ration of about eight pounds 
of ear corn. O n the first of January, the ear corn was 
changed to snapped corn and that was continued throughout 
the balance of the period until A pril 26th.
l l i e  fodder, during the third period varied considerably, 
consistingm ostlyot corn fodder, clover hay, millet hay, m ixed 
tim othy, blue grass hay and oat hay. The m ajor part of the 
roughage, however, consisted of corn fodder, but clover hay 
was ted quite liberally. A bout the beginning of January, the 
feeding of beets was started with about one pound per head, 
but when receiving the regular ration, they w’ere eating about 
four pounds per head daily.
A s  soon as they were turned out to pasture, which marks 
the beginning ot the fourth period, the grain ration was mad* 
snapped corn until the 21st of June. D u rin g  this time they 
ate about ten pounds per head per day of snapped corn 011 
pasture. This was a very satisfactory feed at this time, but 
when the pasture became drier, and the heat greater, it was 
thought advisable to  change to soaked, shelled corn. From  
this time until the 22(1 of A u gu st this with pasture made 
the sole ration of the steers. T h ey ate about eight pounds 
per head daily of the soaked corn. A s  the pastures were 
quite dry at this time, it was thought advisable to feed them 
green sorghum  in addition to the soaked corn. The sor­
ghum  was fed until Septem ber 16th, a period of about a 
month, and during this time, the steers ate daily with great 
relish about five pounds per head of this fodder.
The green corn com ing in at this time, it was substituted 
for the sorghum , and with this and the soaked corn, was con­
tinued until the beginning of the fourth period, Septem ber 
20th.
T he season represented in the progress of the fourth period 
was unfavorable to the progress of the steers, ow ing to the 
dryness of the pasture, and the annoyance of the flies which 
m ay to a certain extent account for the limited gain they 
made though receiving a very satisfactory ration.
O n Sptem ber 29th, in addition to gettin g  the soaked corn, 
the steers were given the gluten feed and oil meal, toeetber 
with the snapped corn. It was preparatory to getin g  them 
on the heavier ratiqn intending to be fed during the second
3 67
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winter. T h e soaked corn was gradually discontinued. A s 
soon as we began to feed the snapped corn, we reduced the 
am ount of soaked corn until the last of it was fed on O ctober 
16th, and then the steers were g ettin g  a grain m ixture of 
snapped corn, gluten feed and oil meal.
D uring the last period represented by the last w inter’s feed­
ing, the aim was to hurry the progress of the steers so that 
they would be ready for the m arket some time in the early 
spring. A s a grain ration they received a m ixture of shelled 
corn, cottonseed meal, gluten feed, and oil meal (old process) 
and sucrene oil meal. This m ixture was not fed steadily dur­
in g the beginning of the third period, but the feeds were 
gradually introduced, as the steers seemed to  need it and 
quantity fed was gradually increased as the steers ate up 
clean what they were given. A fter the soaked corn was dis­
continued, the steers were eating about ten pounds of 
snapped corn per head daily and eight pounds of the m ix­
ture of gluten feed and oil meal. O n N ovem ber 20th, this 
was changed to cut ear corn, about ten pounds per head per 
day with the oil meal and gluten feed as given.
B y  the first of Decem ber, the only change made was 
the introduction of the shelled corn to take the place of the 
ear corn. A t  this time the grain ration was lightened by the 
introduction of cut hay into the grain m ixture which con­
sisted of about 6 pounds of corn, 4 pounds of oil meal and 
4 pounds of gluten feed as the daily ration per head. In ad­
dition to this they receive 6 pounds of hay and 3 pounds of 
beets per head. The quantity of oil meal and gluten feed was 
not changed m aterially until cottonseed meal was added 
January 18th to the extent of about a pound per head daily. 
The cottonseed meal was continued until February 8th, 
when it was om itted from the ration. The ration at this time 
was about fifteen (15) pounds of shelled corn, tw o (2) pounds 
of oil meal and four (4) pounds of gluten feed. Into this 
grain m ixture, there was introduced four (4) pounds of cut 
sheaf oats. In the way of roughage the steers had about three 
(3) pounds of hay, four (4) pounds of stover and five (5) 
pounds of sugar beets. This ration seems to give very 
satisfactory results as the gains made at this time were as 
good as at any time during the feeding trial.
In estim ating the cost of the feed that the steers ate, the 
prices as appended herewith have been used. It will be seen 
that he prices of these feeds are higher than those of pre-
368
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vious years, but they represent what was actually paid for 
the feed during the time of the experiment.
TABLE XV— PRICES OF PEED PER CWT. CHARGED IS
369
THIS EXPERIMENT.
B ra n .............................. . . .$  .45
Gluten M e a l ............... . . .  .45
Cotton Seed Meal........ . . .  .90
Oil Meal (O. P .) .......... . . .  1. and 1.27K
Oil Meal (Sncrene). . . . . .  1.00%
O a ts ............................... . . .  .78
Shelled Corn............... . . .  .35
E ar C om ....................... . . .  .28%
Corn Fodder................. . . .  .10
Corn Stover................. . . .  .07M
Clover H ay ................... . . .  .25
Mixed H ay...................
Millet H ay ................... . . .  .25
O at H ay .........................
Sheaf O ats................... . . .  .25
Beets............................... . . .  .10
Green Sorghum.......... . . .  .05
Green Corn F odder... . . .  .05
Pasture per m on th .. . . . . .  .75 per head
T he follow ing table is a com plete statement of all the food 
that the steers ate throughout the eight hundred days’ feed­
ing-
TABLE XVI — AMOUNT OF FEED EATEN BY 17 STEERS DURING EACH PERIOD.
Period I 
W in ter
Pei iod H 
Pastu re
P eri’d  HI 
W inter
Peri’d  IV 
P astu re
0
i s
%
P
Period V 
W inter Total
Ja
n.
 2
6, 
’98
 
A
pr
il 
30
, 
’9
8 g S
o |«
•p
&§■<cfi Se
pt
. 
15
, 
’98
 
A
pr
il 
26
, 
’99
Se
pt
. 
29
, 
,99 
to
 
A
pr
il 
6, 
19
00
Ja
n.
 2
6, 
18
98
 
to 
A
pr
, 
6,
19
00
B ran . . . . 3485 59 3544
G luten Feed 120D1»4 12001*4
Oil Meal (O. P .) . 1779 82io‘/4 5054*^
“ “ (Sucrene) 7833*4 7833%
Cotton Seed Meal . 1298 1298
Shelled Corn 8812*4 295 14171* 27976 51554*4
Oats . . . 1964% 1964*4
E ar Corn 24013 8140 10336 42489
Clover Hay 700') 7606
Hay (Mixed) 7905 210J 140 8395 18540
M illet Hay 3505 3505
Oat Hay 11KK) 731 1731
Sorghum  Hay . 2565 2565
Sheaf Oats . 6545 6545
Corn Fodder 638454 17483 2190 26057%
Stover . . . 6873 160 2689 9722
G reen Corn Fodder . 1878 1878
Green Sorghum 2266 2266
Beets 6894*4 4983 120 8777 20774V*
P astu re 5'/4 days 1S8 days 156 days 299*/4day8
N u tritiv e  Ratio 1:6.7 1:9.9 1:9.6(| 1:5.5
Cost of Feed $115.01 $58.67 $130.21 $77.58 $374.66 $756.13
No. of days in Period . . 84 138 223 156 189 800
♦Shelled corn in th is period was soaked 36 hours before feeding. 
HSupplementary G rain Ration.
N o t e . —The O . P. Meal fed in th e  firs t period w as charged a t  $20.00 per ton, th a t in 
the last a t  925 50 per to n . These sheaf oats w ere of very poor quality  and scarcely 14 
per cent grain.
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In conjunction with the preceding table the follow ing g iv ­
ing the w eights of the steers during the periods of which 
they received different rations because of the seasons.
TABLE X V II-w n c n T S  AND GAINS OF SEVENTEEN STEERS FOR EACH PERIOD.
Period I 
Wintei"
Poriod H 
P astu re
Period i n  
W in te r  ■
1‘eriod IV 
P astu re
Period  V 
W in ter T o t a l
Jan . 26, ’98 
A pr. 30, ’98
Apr. 30, ’98 
Sept 15, ’9ts
Sept 15, '98 
A pr. 26, ’99
Apr. 26, ’99 
Sept 29, '99
Sept 29 ’99 
A pr 6, ’00
Jan  26 ’96 
A pr 6, ’00
i i r s t  w eight . . .
A v e r a g e ..............
L ast w eight . . .
A v e r a g e ..............
Total G ain . . . .
A v e r a g e ..............
A v. daily  gain. . . 
D ry M at'r  lb. gain 
Cost p er lb . gain 
No. days in period
8018.5
471.6 
10347.5
620.4
2529
148.7 
1.58
10.19
4.510
94
10547.5 
620.4
13466
792.1
2916.5 
171.6
1.24
2.010
l!i8
13466 
792.1 
17510 
1030 
4044 
237.8 
1 06 
11.75 
3.210 
223
17510
1030
20630
1213.5
3120
183.5
1.17
6.81*
2.480
153
20630
1213.5 
26445
1555.5 
5815
342
1.80
12.96
6.440
189
8018.5 
471.0
26445
1555.5 
18436.5
1063.9
1.85
4.100
800
up piem en ta ry  G rain Ration.
W ith these results and the actual selling price of the steers, 
we are enabled to present a financial statement covering the 
costs and the results from feeding in every detail.
.TABLEXVin— FINANCIAL STATEMENT— SEVENTEEN STEERS.
DEBIT CREDIT PEOM T
COST D educting F re igh t, Y ard­age. CommiHsiou, e tc. N et Profit
P rofit n e r 
H ead
T uliil c ttit ot  feed $ 756.13 
1st cost 8018.5 lbs @ 50 $4C0.92
14 w eighing 21580;® 5.45 ¥1176.11 
3 “  4031 <Z$iH * 181.39
11357.50
Less fre ig h t e tc . 61.6991157.05
(1295.81 $ 138.76 |  8.16
T o  make a satisfactory carload of the steers to send to the 
C hicago m arket three of them were sold on the local market. 
These were the poorest of the carload. T h e w eights used 
in preparing the financial statement were those which were 
paid for. and not those which appeared in the table of 
w eights and gains for the feeding period. T h e three steers 
that were sold on the local m arket brought 4^ cents per 
pound and they w eighed a total of 4.156 pounds. D educt 
from this three per cent shrinkage allowed in selling them 
out of the v;irr1. leaves the total w eights of the steers 4.031 
pounds, which at 4^ cents per pound brought them to
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$181.39- The rem aining fourteen steers were shipped to 
Chicago. Their total w eight on the m arket there was 21,580 
pounds, and they brought $5.45 on a bad market, m aking 
the total returns for the C hicago shipment $ 1,176 .11. This 
added to the returns from the three sold in the local market, 
makes a com plete return of the steers $1,357.50.
The cost of freight, feeding, and com m ission.and all other 
details at the yards amounted to $61.69, leaving as complete 
returns for the seventen steers $1,295.81. A s near as we 
can figure it, at the beginning of the experim ent the cost 
of the steers would be fairly represented at 5 cents per 
pound, m aking the first cost of the seventeen steers $400.92. 
T he total cost of the feed amounted to $756.13, m aking the 
com plete outlay, exclusive of labor $1,157.05, thus leaving 
a balance of $138.76 to the credit of the carload of seventeen 
steers. T he steers were slaughtered by Messrs. Swift &  Co., 
and the averaged dress returns reported by them was 64 per 
cent for the seventeen head.
V . G E N E R A L  S U M M A R Y  O F  R E S U L T S  R E L A T I N G  
T O  T H E  E C O N O M I C A L  P R O D U C T I O N  
O F  B E E F .
1. From  the results so far obtained through these trials it 
is evident that a system whereby dairying and meat m aking 
may be combined is the most prom ising in profits. N ot only 
do the steers from cows bred with this combination in view 
yield as much profit as those from the range, but the returns 
from the cows when used for dairy purposes makes the com ­
bination much more remunerative.
2. The data secured through the actual w ork of estab­
lishing a herd of this kind and the actual test of the cows in 
the dairy and steers in the feed lot shows that it is not only 
possible to combine these qualities to a profitable degree, but 
also perpetuate them if the herd is bred especially for them. 
A  cow  g iv in g  300 pounds to 400 pounds of butter annuall) 
and producing a steer that will w eigh 1,500 pounds at a cost 
of 3^ cents per pound is well within the realms of reality and 
both are profitable adjuncts to the Iow a farm.
3. In the econom ical production of beef through a com ­
bination of dairying and beef m aking it is very necessar\ 
that the calves are removed from their dams when tw o or
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three days old so as to develop and preserve the m ilking qual­
ities of the cows.
4. '1 his necessitates the feeding of skim -m ilk to the calves 
and the results of the trials that have been made, show that 
the best returns are obtained when corn meal is fed as an 
additional food in preference to oil meal, oatmeal or flaxseed.
5. A fter being weaned, the results from the trials that 
have been made show that a wide ration or one consisting 
principally of corn produces a more econom ical gain than 
a narrow ration in which the chief foods used were gluten 
meal, bran and oil meal.
6. The feeding of range steers with the application of 
present prices for feeders and the fattened product does not 
p civ .it of securing ruicli profit in comparison with the re­
turns that m ay be secured from a herd and its products bred 
for the special purpose of m eeting the conditions of a com ­
bination of dairying with beef m aking.
372
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A Study of Pork Production from the 
Standpoint of the Farm and the 
Market.
C. F . C U K T IS S . JO H N  A. CKAIG.
A  series of experim ents have been planned and completed 
at this Station with the purpose of studying in detail the 
leading features connected with the production and consump­
tion of pork. The first of these was started in 1896, and when 
well on towards com pletion cholera attacked the herd and 
consequently made the trial somewhat incomplete, especially 
that part of it which should include the study of the demands 
of the market.
In 1897 another experim ent was successfully started and 
com pleted and in 1898 a duplicate trial was made ami carried 
to a successful conclusion.
AN OUTLINE OP THE WORK.
In each of these experim ents, the aim was to study in full 
detail all the points that were likely to be of value in determin­
ing the positions of the different breeds 011 the farm and in 
the market.
C onsidering the standpoint of the farm, or the interests of 
the producer, an effort was made to include in these experi­
ments, representatives of all the leading breeds of swine that 
are being bred successfully in this country.
I11 the first trial the experim ent included Bcrkshires, 
Poland Chinas. Chester W hites. D uroc Jerseys, Yorkshires 
and Tam worths, with tw o lots of cross-bred Tam w orths and 
Yorkshires. In the cross-bred lots the sire was a pure bred 
Poland China in both instances.
In the succeeding trial of 1897 the same breeds were repre­
sented, with the addition of tw o other lots fed a wide and 
narrow ration respectively. I11 the trial of 1898, representa­
tives of the same breeds were included and also tw o lots 011 
narrow and wide ration. I11 all of the trials, the representa­
tives of the breeds were registered stock and possessed the 
characteristics typical of the breed represented.
In studying the interests of the farm, it was thought a very
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necessary part of the experim ent to keep careful records of 
the production of the sows. In practice this was found very 
difficult, ow ing to the varying and uncontrollable conditions 
regarding the time of farrowing, and other details. T he state­
ments which are submitted, however, will be found very 
useful, though not as similar as we would like to have them 
for careful comparison. T he feeding of the sows, the num­
ber of pigs produced and the food consumed by both are 
made a m atter of careful record, so that'these features m ight 
of the representatives of the different breeds.
It was also thought that another feature of peculiar inter­
est bearing on the position of the breeds on the farm would 
be the record of the representatives of these breeds while 
being fattened. T o  study this side of the question as clearly 
as possible the same number of representative pigs were se­
lected from each breed at w eaning time, and these were given 
rations of exactly  the same foods during the rem aining time 
of the experim ent. These results should furnish the basis 
for a clear and decided comparison as to the feeding qualities 
of the representatives of the rifferent breeds.
It was also considered that another important feature in its 
relation to the farm would be the influence of the feed on the 
character of the carcass and its effect on econom y of fattening. 
W hile the m ajor portion of the w ork included a study of the 
conduct of the breeds, yet it was considered an excellent op­
portunity to study the effects of food on the carcass and its 
relation to econom ical fattening. A s material for the study 
of this, there were tw o lots on trial in 1897 and 1898 of ex ­
actly the same breeding. D uring the trial one of them was 
fed on a wide ration, consisting chiefly of corn, while the 
other received what is generally known as a narrow ration, 
containing shorts, oil meal and gluten meal as the m ajor por­
tion of the grain m ixture.
It was deemed advisable in further pursuit of these studies 
to follow the progress of these animals on the general market, 
in order that the m arket requirements m ight be followed and 
exactly  determined.
T he hogs in each trial, exceptin g those destroyed bv the 
cholera, were sold in Chicago, and as far as possible, differ­
ences in price were sought, and the reasons for this, where 
they existed, were carefully determind.
In a study of this kind the packers’ needs deserve consider­
ation. and with this in view, a careful record was kept of the
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slaughtering, and 'the results therefrom. The hogs in both 
trials were sold to Swift &  Co., and from  them we obtained 
very full details, secured by unusual painstaking, regarding 
the dressed w eights and other particulars that should be in­
cluded in such a test.
W hile the m ajor portion of the w ork was given to the re­
quirements of the farm or the study of production, yet it was 
realized that in addition to including the needs of the packer 
the experim ent would be incomplete unless an accurate, de­
tailed study was made of the demands of the consumer.
T o  more fully exam ine into the requirements in this direc­
tion it was decided to send a carcass of each breed and lot to 
the Departm ent of A griculture, at W ashington, D . C., for 
the purpose of finding any differences in chemical com posi­
tion that m ight exist. A  vast amount of w ork was necessary 
to determine this and in the space available we can only sub­
mit a condensed portion of Bulletin Fifty-three (53). issued 
by the Departm ent of A griculture on the “ Chem ical Com po­
sition of the Carcasses of P igs,”  by H . W . W iley, chief of 
the Division of Chem istry.
T o  still further develop this feature of the w ork material 
was selected from the representatives of the breeds and these 
were prepared so as to furnish the various cuts that are needed 
in the general m arkets of this country and in Europe. N ot 
only were the carcasses studied from the standpoint of their 
adaptibilitv for m aking the cuts in demand, but in further 
consideration of the consum er’s interests the quality of the 
meat was also made a matter of observation.
F o r the vast amount of exceedingly useful and interesting 
material which we have been able to gather in this line we 
are very deeply indebted to Messrs. Sw ift &  Co., of Chicago, 
for their unusual efforts in this direction, as they not only in­
curred a vast amount of trouble and labor in finding out for 
us what we desired to know  while the animals were in their 
establishment, but they also gathered much material for us, 
through correspondence with their representatives in 
European markets, thereby obtaining expert information on 
the differences that exist in the representative cuts from the 
different breeds.
O w in g  to the vast amount of data accumulated, it is neces­
sary to arrange this so that there m ay be no doubt about 
its evidence. W ith  this in view  we have thought it best to 
com pletely describe each experim ent separately in its three
375
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relations, namely, the condition of the sows and pigs before 
weaning, the results from the feeding after weaning and then 
the data com ing from the markets.
A fter presenting each experim ent in as full detail as pos­
sible a general summary has been attempted, with the most 
important feature of the experim ents brought into prom i­
nence.
TABLE I— STATEMENT SHOWING PRICES OF FEED PER CWT. USED IN THE 
THREE EXPERIMENTS
376
189() 1897 1898
S h o rts ............................................ $ .45 $ .45 $ .40
B ran ................................................. .40 .40 .45
Corn and cob m i a l ................... .44 .44 .40
Corn m e a l ...................................... .44 .44 .40
.00 90 1 00
Gluten m p a l .................................. .50 .45
Flax m eal,...................................... 1.25 1.07
Ground o a t s ................................ 55 .55
Phelled c o rn ................................... 09 .39 .35
New ear corn.................................. 20
W h e a t............................................ . <0
O a ts ................................................. .50
Whole m ilk .................................. .50 .50
^kim milk ......................... ........... . 1 5 .15 .10
Butter m ilk ...................................... . 15 .15 .10
B eets ............................................... .10 .10 .10
Potatoes........................................... .40
Rape................................................. .05 .05
Sweet corn fodder......................... .05
Green c lover.................................. .05
Green A lfa lfa .................................. .10
Pumpkins ........................................ .05
RESULTS BEFORE W EANING.—f i r s t  k x p e r im e n t — 1896.
In this division of the first experiment, there were three 
Berkshire sows, three Poland Chinas, three Chester W hites, 
three Duroc Jerseys, two Tam worths, one Yorkshire and 
two of cross-breeds represented. The pigs on the experiment 
varied slightly from the beginning to the close of this period, 
ow ing to the fact that in some instances there were losses 
through the custom ary accidents or usual troubles of young 
pigs.
It will be seen that there is more than usual uniformity in 
this particular than it is custom ary to find under ordinary 
farm ing conditions, for very few of the young p igs  died while- 
with the sows.
In subm itting a statement of the food consumed and the 
gains made by the sows and pigs before weaning we wish to
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TABLE U -SriOWING FEED EATEN BY SOWS AND PIGS BEFORE WEANTNG—FIRST EXPERIMENT 1896.
Breed Designation of Sow 1 1
s i- o
O rJ
V
*«3o
6
s
a
S^IO
I^
a>
a
®
3 B
ra
n
Oi
l 
m
ea
l
G
ro
un
d 
oa
ts
Sh
el
le
d 
co
rn
W
he
at
M
ilk
B
ee
ts
Sh
or
ts
 
to
 
pi
gs
Co
rn
 
m
ea
l 
to
 
pi
gs
G
ro
un
d 
oa
ts
 
to 
pi
gs
Sh
el
le
d 
co
rn
 
to 
pi
gs
M
ilk
 
to 
pi
gs
Co
st 
of 
fe
ed
Berkshire ............... No 31 105 43 327 141 y, 161 28 95 52 4 364 64 12 7 37 70 $7.29No 32 7 21 156 43 148 9 95 52 4 102 12 % 7 37 70 3.5943826 A. B K .......... .. 7 31 166 48 148 10 95 52 4 102 9 lA 4 6 30 55 3'59Poland China .. .. 83178 A. P. C. R .......... 87 24 m y, 514 394 13 704 52 6 132 54 64 4 7 37 534 3.31No 60 23 24 I>2V4 44 ■/, 39 H 13 704 52 6 115 44 104 % 7 68 1094 8.54i lUiUIo A. r .  u . xv. .. 76 28 20 24 52 49 6 65 7 34 52 84 2.11Chester W hite .. .. 11130 N. C. W . R .. . 64 26 229 72/, 54 17*4 100 68 6 162 18 21 24 14 88 202 5.40(11132 N. C. W. JR. . . 64 26 229 Tzy, 54 174 100 68 6 162 18 8 1 64 33 84 4.491X134 JN . C. W .  K. . . 54 26 219 67‘/, 54 1*1 100 68 6 144 12 16 1% 104 66 168 4.88Durou Jersey .. .. 3466 N. \). J .  R. . . 66 44 251 83-/, 55 174 101 68 6 162 20 10^ IVh 7 LA 44 111 4.963470 N . D. J .  R. . . . 66 44 251 83/, 55 17 Vi 101 68 6 162 20 164 1% 11 60 168 5.3834( 8 N . D. J .  R. 28 44 211 63/, 55 14* 101 68 6 132 8 18 2 124 77 196 4.91Y o r k s h i r e ................. 2187 A. Y. R ............... 124 64 871 130/, 74 23 129 86 8 3294 40 21^ 124 101 198 8.06Tam w o r t h ................ 345 D, H. R . . . , . 9 53 207 63 47 im 112 56 4 103 3 134 64 574 162 4.36533 D H . R .............. 2 123 44 23 3 4 88 56 4 77 54 24 24l4 69 2.52Cross B r e d ............... **Tam w orth” No. 1 . 36 127 33 89 54 68 52 4 1034 V&A 54 244 61M 2.72♦“ Yorkshire” No. 29 14 101% 24 53% 3 64 % 52 4 1034 6*4 84 144 36ii 2.21
* The sire was a pure bred Poland-China in both instances.
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TABI.E DI— WEIGHTS AND GJ>ISS OF SOWS AND PIGS BEFORE WEANING— FIRST EXPERIMENT 1 8 0 6 .
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Berkshire. . . .
No. 3 8 ..........................................
43828 A. B. U ..................................
6
5
5
5
5
4
191
342
295
213
350
280
122 
* 8 
t  6
3.33 
3.00 
4.GO
85.
18.44
18.44
31.ra
14.84
13.84
■ 4J
$7.29
3.69
3.59
78
87
39
5 d av s
5 days
6 da) 3
Poland-China . . 83178 A. P . C. R .......................... 3
!
2
5
4
850
278
320
850
200
280
0
•13
140
6.
11.
4.75
88.85
.'8.85
15.
F2.S5
27.M
10.25
.03
.42
s  ni
3 54 
2.11
62
46
24
7i,oys 
19 days 
6 days
Chester W hite . 11130 N . C. W . R ........................
11182 N. C W . R ........................
11134 N . C. W . R ........................
9
3
6
8
3
a -
»
276
220
280
260
123
*25
115
3.55
3.66
3.10
28.82
28.82
28.82
25.27 
25.in 
25.06
.48
.40
■5J
6.40
4.49
4.88
64
64
61
6 days 
6 days 
6 days
Duroe Jersey . .
3470N . D. J .  R ............................
4
7
7
4
0
7
366
280
296
350
210
240
115
170
155
8.75
4.28
5.
83.
33.
38.
29.25
28.72
28.
.54
.53
.58
4.05 
5.38 
4 01
54
54
48
6 days 
f> davs
7 days
Y orkshire. . . ■ 
T am w orth  . . . 3^45 D. B . R ....................................
8
7
3
7
1 ■ 
a
813
680
286
804
670
8UU
t  9
tio
*16
4.
6.
4.
35.5
82.28
10.
31.60
28.28
a.
.49
.62
.23
8.06
4.36
2.52
64
42
26
5 days
6 days
7 days
Cross Bred || . . “ Y ork sh ire” No. 2 9 ................
a
8
s
8
200
270
226
270
tflo
0
5.
4.81
28.
20.
21.
16.69
.53
.44
2.72
2.21
89
36
8 days 
6 days
» Denotes Outn. t Denotes Loss. || The alre used wan a  pure-bred Poland-Chinu in both  instances.
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further qualify it by the statement that these are presented 
chiefly with the idea of affording a record preliminary to the 
test which was carried on during the fattening period after 
weaning. It will be easily understood that the natural diffi­
culties in the w ay of securing absolute 'uniformity during this 
period will prove an obstacle to a detailed comparison, but by 
liberal interpretation it is possible to make a general" com ­
parison of the breeds during this period.
It will be easily understood that there w,ere many diffi­
culties in the way of securing useful data regarding the gains 
of the sows and the pigs, as there would be considerable 
variation that we could hardly account for, as it was impos­
sible to make any distinction as to  the gain the pigs made 
from additional feed fed, or from the m ilk of the sows.
RESULTS AFTER W E A N I N G —F ir s t  E x p e r im b n t .
F o r trial during this period, ten Berkshires were selected, 
five Poland Chinas, ten Chester W hites, ten D uroc Jerseys, 
six Yorkshires, seven Tam worths and seven cross-breds.
It was the aim to secure ten of each representatives of each 
breed, but ow ing to the difficulty of securing a desirable uni­
form ity the number was sacrificed in favor of representation.
The feeding period of this trial extended over ninety-two 
days and the conduct of the different breeds was satisfactory 
up to the time that cholera made its appearance.
This checked the progress of the experim ent and the data 
obtained previous to the attack sufficiently valuable to justify 
its publication. T he table herewith submitted gives a state- 
mnt of the feed consumed by the different lots, representing 
the respective breeds.
A s the different lots representing the breeds were fed sim­
ilar rations their gains afford a reliable means of comparison. 
The average daily gain is not quite as high as that of other 
trials, as it seems the pigs suffered slightly from the effects of 
the cholera before it seriously interrupted the experim ent. 
T h e appended table gives the chief data regarding the condi­
tion of the pigs during this period:
379
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TABLE IV— FEED CONSUMED BY EACH BREED DURING 92 DAYS’ FEEDING 
AFTER WEANING— FIRST EXPERIMENT.
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S h o rts .................... 869. 175.26 391 50 387.50 237.50 239. 247.
Ground Oats . . . . 2.9. 132.25 30'.50 297.50 174 50 179. 189.
Oil Meal................. 168.75 80. 178.25 178.25 104.75 111.50 119.
Shelled C o rn ........ 19(51 965 50 3214 50 2235 .50 1188. 1395. 1397 50
W h e a t. ........... 149.50 71 25 149. 147 50 87.50 104. 104.
Whole M ilk.......... 425. 208 50 425. 425. * 219. 298. 295.
Skim Milk............. 525. 260. 525. 525. 817. 367. 367.50
Butterm ilk............ 1515 758 50 1515. 1515. 906. 1060.501064.
Potatoes................. 67. 23.50 67. 69. 40. 47. 47.25
Sweet Corn Fodder 138 67 50 135. 135. 82.50 97.50 99.
Green Clover........ 57. 30. 60. 60. 36. 42. 42.
D ry M atter........... 2920 36 1418.48 3195.57 3206.27 1782.22 2027 57 2058.93
N utritive Ratio .. 1 :5.8 ■1 :5 8 1 :5 8 1 :5.8 1:5.8 1:5 8 1 :5.8
Cost of Feed.......... $19.03 $9 24 $20.32 #20 36 $11.41 $18.17 $13 33
Niimber of P igs... 10 5 .0 6 7 7
TABLE V—WEIGHTS AND GAINS OF AI.L BREEDS DURING 92 DAYS FEEDING 
>FTER WEANING— FIRST EXPERIMENT.
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W eight Juue  1 ... 260 202 327 ‘ 340 2'-8 228 159
Average............. 26. 40.4 32.7 34. 8 i 6 .32.5 22.7
W eight Sept. 1 . . 89o 536 1027 UZi bo5 730 <83
Average............... 89.5 107.02 102.7 115.4 109.1 104.2 90.4
Grain..................... 631 334 689 828 447 502 474.
Average................. 63.1 66.8 68.9 82.8 74.5 71.7 67.7
Average Daily 
Gain.................... .68 .72 .74 .90 .80 .77 .73
D ry M atter 
per lb. gain....... 4.62 4.24 4.68 8.86 3.98 4.03 4.88
Cost per lb g a in .. 3.01? 2.76 ? 2.95? 2.45? 2.55? 2.62? 2.81?
Number of P ips... 10 5 10 10 6 7 7-
Average Age of 
pigs a t beginning 59. 63.2 58.8 58. 69. 49. 44.3
N o t e s —On Jnne 8 Berkshire No. 140, weighing 19 lbs , was replaced _*>y 
another weighing 18 lbs ; and on Ju ly  20, Berkshire N o . 134, weighing 
35 lbs.,was replaced by one weighing 40 lbs.
On Ju ly  1, Chester Whites Nos. 157 and 161, -weighing 42 and 39 
lbs. respectively, were replaced by others weighing 48 and 44 lbs. respec­
tively.
Dnroc Jersey No. 187, weighing 58 lbs., died on Jnne  17, and was 
replaced by one weighing 44 lbs.
43
Curtiss and Craig: Economical production of beef.
Published by Iowa State University Digital Repository, 1898
SECOND EXPERIMBNT RESULTS.
In this trial during this period, we were able to secure 
almost the full number of typical representatives of the 
breeds.
There were ten Berkshires, ten Chester W hites, ten Tam - 
worths, nine D uroc Jerseys, and eight Poland Chinas in­
cluded in each lot meant to represent a breed, while for the 
narrow and wide rations there were five D uroc Jerseys repre­
senting each lot.
RESULTS BEFORE W EANING—S ec o n d  Experim ent, 1897.
In the second trial, the same breeds were represented as in 
the first, and some of the sows that were used in the first trial 
were also in the second. In the latter, there were two B erk­
shires, one that had been in the preceeding trial, tw o Poland 
Chinas, tw o Chester W hites, three Tam worths, and in each of 
these breeds there was a sow that had been in the preceding 
experim ent. O ne Yorkshire was also included in the second 
trial and six D uroc Jerseys. T he number of D uroc Jerseys 
was increased so as to permit the selecting from this breed 
of two lots that were fed the wide and narrow rations. It may 
he observed that there were some slight differences in the 
feeding of the sows, which was due to the time that they far­
rowed, though the aim was to make the feeding of the sows 
and pigs as uniform as possible in every particular. T he tab'e 
on the next page shows the feed consumed by both sows and 
pigs. In subm ittingthe statem entof the weights and gains of the 
sows and pigs it will be noticed that the number of young 
pigs remains very uniform throughout the experim ent. T he 
sows maintain their w eights very satisfactorily, so that the 
gain of the pigs permits of closer comparison than in the 
previous experim ent. It is also noticeable that the age of the 
pics at the beginning of the experim ent was very uniform, 
which is also favorable for close comparison.
On account of these factors being- so favorable, it is likely 
that the statement which is appended will furnish the most 
satisfactory basis for com paring the conduct of the breeds 
before weaning.
3Si
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TABLE VI— FEED CONSUMED BY SOWS AND PTOS BEFORE WE \NTNO - SECOND EXPERIMENT.
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B erkshire .......................................... 43826 A. B. H . B ........................ 33.68 8.42 8.42 5.05 8.42 24. 28. 8.5 3. $ .42
No. 3S (Ear Tag) 112.95 28.23 28.23 16.94 26.42 75. 28. 23.5 7. 24. 1.42
Poland C h i n a .................................... 78404 A. P . C. B ............................ 151. 47. -*7.44 23.83 28.50 90. 28. 32.66 48.33 23.33 .54 85. 2.01
102018 A. P . <1. B .......................... 151. 47. 37.44 23.88 28.50 90. 28. 32.66 48.33 23.33 .54 35. 2.01
Chester W h i t e ................................... 11744 N . C. W . E .......................... 165.44 32.22 26.61 19.77 18.60 106. 28. 90. 7.60 10.80 .00 58. 1.97
11132 N . C. W . B .......................... 74.42 18.60 18.60 11.15 18.60 48. 90. 22. 12.40 17.20 6: 1.11
Duroc J e r s e y .................................... 8468 N. D. J .  B ............................. 163.40 38.85 29.21 20.68 25.86 104.50 24.86 47.88 23. 11.95 .55 48. 1.95
68 (Ear Tag) 163.40 38.85 29 26 20.68 25.86 104.50 24.66 47.88 27.60 14.34 .55 48. 1.97
12604 N . D. J .  B ............................ 163.40 88.85 29 26 20.68 25.86 104.50 24.66 47.88 27.60 14.34 .55 48. l.i-7
85 (Ear Tag) 163.40 38.85 29.26 20.68 25.8(5 1)4.50 24.66 47.88 27.60 14.34 .55 48. 1.97
66 (Ear Tag) 108 24,27.03 27.03 15.52 25.86 ol. 24.66 47.88 23. 11.95 2d. 1.48, 64 (Ear Tag) 46.30lll.56 11.56 6.94 11.56 30. 24.66 2.66 23. 11.95 .65
Y o r k s h i r e ............................................ 102 (Ear Tag) 241. 45. 35.50 27.50 28. 15 0. 14. 12.6 54. 41. .71 58. 2.79
345 D. H. R ..................................... 204.72 48.50 37. 26.21 29.50 126.50 24. 52. 30. 51. 2 29
533 D. H B ..................................... 246. 48.50 37. 29. 20.50 129..' 24. 19.50 11. 61. 2.51
504 D. H . B ..................................... 85.25 21.50 21.50 13. 21.50 67.50 24. 38.50 23. 9. 1.21
♦The greater to tal cost of feed in the first ••XTV'riin**nt, in comparison w ith  the »>G<x>nd, is duo to tho sovva farrow ing earlier in the first experi­
m ent and  the tim e of weaning la te r ; consequently they were a  longer tim e in this period.
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TABLE VII— WEIGHTS AND GAINS OF SOWS AND PIGS— SECOND EXPERIMENT,
Br eed Designation of Sow
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43826 A. B. H . R ............................ 6 5 490 4*8 2 I 5.1 11 . 5.9 .73 $ .42 8 5 days
No. 32 (Bar T a g ) ...................... 9 9 890 3£0 34 ' 5.3 18. 12.7 .47 1.42 27 4 days
Poland-Cliina . . 78404 A. P . 0 . K ........................... 7 6 400 803 32 5.1 19.8 14.7 .44 2.01 33 5 days
102018 A. P . C. K ....................... 7 0 800 354 0 4.5 24. 19.5 .19 2.01 33 5 days
11744 N . C. W . R . . . . . .  . 6 ' 5 220 240 *20 3.8 21.2 17.4 .4 1.97 43 5 days
11132 N. C. W . R ..................... 9 8 805 340 19 6.1 12. 5.9 .32 1.11 18 5 days
Duroc Je rsey . . 3468N . D. J .  R ............................ 6 5 459 422 37 3.6 29.2 25.0 .05 1.95 39 5 days
68 (Ear T a g ! ............................... 6 0 291 fc00 25 2.8 18.8 10. .41 1.P7 39 5 days
12694 N . D. J .  T,........................ 9 6 255 240 15 2.8 20.1 17.3 .44 1.97 39 5 days
65 (Ear T a g ' . ........................... ... 10 0 248 210 32 3.2 22.1 18.9 .45 1.97 39 5 days
66 (Ear Tag).................................. 8 5 2.0 242 8 5.3 12. 0.7 .23 1.48 29
64 (Ear Tag). . : ........................ 5 5 248 250 * 2 3. 7.0 4.0 .41 .05 11 5 days
Y orkshire. . . . 102 (Ear T a g ) ............................. 9 7 280 230 0 4.5 32.1 27.0 .03 2.79 40 0 days
345 D. H. R ................................. 8 8 002 584 18 6.3 33.2 20.9 .68 2 29 89 5 days
533 D. H. R ................................ . 3 3 450 400 *10 7.3 44.0 37.3 .84 2.51 44 5 days
6 6 410 384 20 5.3 19.5 14.2 .78 1.21 18
* Denotes Gain.
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RESULTS A FTER W EA N IN G —S ec o n d  E x p e r im e n t , 1897,
In regard to the feed statement previously submitted, it was 
a necessary part of the experim ent to feed rations of the same 
foods, but it will be further noticed that there is a very close 
uniformity in the quantities eaten, where the number of pigs 
were the same in each lot. It was not considered proper to 
feed each lot the same amount per head, as it was necessary 
to allow the representatives latitude in this respect, but in 
feeding consideration was given this factor as far as consist­
ent with fair results.
TABI.E VIII— FEED CONSUMED BY EACH BREED AFTER WEANING— SECOND
EXPERIMENT.
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S h o rts ....... 1481.60 1171.76 1488.02 1355 66 1456 50 1545.32 1413.45 477.37
Corn Meal. 914.95 718 32 916 -54 833.47 876.74 941.17 2.50 1096.62
Gluten Meal 370.41 299.86 372. 338 86 364 12 386.33 507.89 2.50
B r a n ......... 140 18 115 60 141.77 130.07 144.53 149.70 2 50 2.50
Oil Meal . . . 312.38 241.21 313.33 285.44 303.99 323.77 313.64 1.50
•Shelled /
Corn........ 2287. 1861.88 2295. 2109 80 2266. 2408. 802. 1697.50
O ats............ 293. 236.56 293. 268 90 281. 293. 143. 143.
Ground Flax 74 19 57.83 74 19 66.75 69.23 75.99 99.26
New-Ear
C o rn ...... 527. 420 88 527. 462. 463. 527. 138.50 236.50
Buttermilk 1875 1496 2375. 1695. 1807. 1875. 941. 934.
Skim Milk 857. 595.92 857. 778.30 845. 857. 537.50 93.
Whole Milk 390. 320 390. 351. 390. 390. 79. 259.50
Green Rape 444. 353.60 444. 408.40 444. 444. 222. 222.
P um pkins.. 8 8 8 8 8 8 4 4
Dry Matter. 6056.10 4843.59 6113.42 5124.18 5851.22 6266.36 3178.92 3377.43
N utritive
R atio___ 1 :5.6 1 :5.7 1 :5.5 1 :5.6 1 :5.6 1 :5.6 1 :4.1 1:7.8
Costof Feed 134.55 127.68 $35.43 $31.45 $33.73 $35 67 $18.72 $19.48
No. of Pigs. 10 8 10 9 9 10 5 5
* A fter September 8, half the shelled corn was soaked.
N o t e s—Berkshire No. 67, weighing 39 lbs , on Ju ly  16 was displaced by 
one weighing 65 lbs on August 1.
The Poland China lot suffered severely during August from sick­
ness. Three pigs, weighing 90lbs , 87 lbs . and 95 lbs., respectively, died 
and wore replaced by others weighing 82 lbs , 150 lbs., and 110 lbs., 
respectively.
On Ju ly  5, Tamworth No. 55, weighing 38 lbs , was displaced, by 
one weighing 73 lbs.
' Narrow ration pig No. 72, weighiug 34 lbs., died on June 12 and 
was replaced by one weighing 45 lbs
In  all cases where substitutions were made the pigs were taken from 
litters similarly bred and cared for, and iu many cases from the same lit­
ters as those originally put into the 'experiment. Due allowances were 
made for differences iu weight arising from substitutions.
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A  study of the table which follows, showing the w eights 
and gains will m ake it evident that the conditions under 
which the hogs were fed were exceptionally uniform. T h ey 
were very similar in age, and being carefully selected as to 
type, the results obtained should afford a very accurate m eth­
od of com paring the fattening qualities of the different breeds.
TABLE IX— WEIGHTS AND GAINS O F EA CH  BREED AFTER WEANING— SECOND
PX PER 1M EN T.
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W eight Ju n e  1. . . . i>08 tiutt OH i>47 417 C21 175 190
Average ..........................
W eight November 1. .
30.8
1922
88.25
1609
29.8
1849
88-5
18<!4
46 8
2026
52.1
2095
85
1133
38
1246
A v e ia g e .......................... 11)2.2 201.1 184.9 207.1 225.1 209.5 226.6 249.2
G a i n ............................... 1588 1234 1F51 1517 1609 15S9 967 1056
Average Ga n . . . 158.8 154.25 155.1 168.5 178.7 158.9 193.4 211.2
Average Daily Gain
per h e a d .................... 1.03 1 1.01 1.1 1.16 1 1.26 1.88
Dry M atter per lb. . . 
G a i n ............................... 8.81 3.92 3.94 8 37 8.C5 4.07 3.28 8.19
Cost per lb. Gain . . . 
N um ber of Pigs . . .
2.17 cts 2.24 cts 2.28 cts 2.07 cts 2.09 cts 2.31 cts 1 93 cts 1.84 cts
10 8 10 9 9 10 5 5
Average Age of Pigs
68 daysa t  Beginning. . . . 43 days 59 days|49 daysjCO days CO cays 54 days 51 day*
In the daily gain per head and in the cost ui gaining the 
differences here are not very great, yet these differences are 
of importance, as they have been obtained under circum ­
stances which eliminate as nearly as possible all other factors 
and the differences due to the characteristics of the breed.
SLAUGHTER rlE S T —S k c o n d  E x p e r i m e n t .  1£97.
The hogs were shipped to C hicago and sold on the market 
at the Union Stock Yards, Novem ber 6th. The Tam worths 
and the Berkshires sold for $3.80 per cwt., and the others—  
Chester W hites, Poland Chinas, D uroc Jerseys and Y o rk ­
shires— brought $3.70 per cwt.
The average live weights on the market were as follows: 
Tam worths 200 lbs., Berkshires 190 lbs., Chester W hites 177 
lbs. Poland China’s 193 lbs., D uroc Jerseys 202 lbs.. Y o rk ­
shires 215 lbs.. D uroc Jerseys (narrow ration) 214 lbs., and 
D uroc Jerseys (wide ration) 242 lbs.
T he sixty-five hogs were very carefully slaughtered by 
Messrs. Swift &  Co., and a record made of the w eights of the 
different parts and of the loss in killing. The following table 
shows the percentage that each lot dressed, with the w eights 
of the different parts of the hogs., it will be noticed that
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TABLE XI— VALUE OP THE CUTS OBTAINED FROM THE n u n iM M — SECOND
EXPERIMENT.
o f ®  (Iowa S tate  A gricu ltu ral College shipm ent, N ovem ber 18th, 1897) 
com prising 10 B erkshire), average alive 19J lb s .; 9 Duroc Jerseys, average 202 lbs ■ 10 
T a m w o rt^ , average 300 lbs.; 9 C hester W hites, average 177 lb s,; 8 Poland-Chinas 
average l!B lb s . ; 5 Duroc Je rsey s  (narrow  ration) average 214 lb s .:  S Duroc Je rs jv s 
g ride ration) average 242 lbs.: 9 Yorkshires, average 215 lb s ‘ to u g h t and  Iriffod 
N ovem ber 8th ;  c u t  N ovem ber 12th by Messrs. Sw ift & Co. F igured  on >»»*<■ hog 
m ark e t an d  close provision m arket Novem ber 17th.
387
pisoas DBB0BIPTION AVERAGE
HAMS
sIs AMOUNT
L o ti 20 Short Out Berkshires 12 246^ ® 7U ?17 50
L o ts 2 Short Cut Tamworths 13 26 7 1.8218 Long Cut Tamworths 18 329 6 H 00 97
Lot 3 16 Long Cut Chester Whites 16 255 10.572 Short Cut Chester Whites 10 20 7% 1.47
Lot 4 2 Short Cut Poland-Chinas 13 26 7 1.8214 Long Cut Poland-Chinas 19 271 6% 16 94
Lot 5 8 Long Cut Duroc Jerseys 19 155 6Ji 9.692 Short Cut Duroc Jerseys 10^ 21 1H 1.55
Lot 6 2 Short Cut Duroc Jerseys 13^ 27 6J6 1.858 Long Cut Duroc Jeraeys 21^ 172 6 10.32
Lot 7 16 Long Cut Duroc Jerseys 17 2 281 6K 17.912 Short Cut Duroc Jerseys 12 23% 7i* 1.67
Lot 8 2 Short Cut Yorkshires 13J£ 27 6X 1.8516 Long Cut Yorkshires
shoulders
20 328 6 19.88
Lot 1 2 N Y. Shoulders Berkshires 10 20k; ® .92
Lot 2 2 (( Tamworths 10 % 21 ft .94
Lot 3 2 • < Chester Whites 10fc 21 ft .94Lot 4 2 it Poland-Chinas 12 24 tt 1.08Lot 5 2 tt Duroc Jeraeys 10 19* II .87Lot 6 2 1 * it 11 22 (1 .99
Lot 7 2 ft <■ 10 19* II .87
Lot 8 2 tt Yorkshires
SIDES
12 24* M 1.10
Lot 1 2 Clear Bellies Berkshires 10 19J< ® 65^ $ 1 31
Lot 2 2 It Tamworths 10 20
8
1.35
Lot 3 2 ti Chester Whites 11 21 1.36
Lot 4 2 tt Poland-Chinas 12 24 1 50
Lot 5 2 tt Duroc Jeraeys 12 24 1 50
Lot 6 2 tt (1 16 32* 5H 1.70Lot 7 2 tt <• 14 28* 6* 1.57Lot 8 2 tt Yorkshires 11 22 fi 6 * 1.46Lot 1 2 Am.Clear Backs Berkshires 18 35* 4 1.42
Lot 2 2 tt Tamworths 20 41 4 1.64
Lot 3 2 It Chester W hites 18 36 4 1.44Lot 4 2 it Poland-Chinas 20 40 4 1.60
Lot 5 2 ft Duroc Jerseys 20 39* 4 1 58
Lot 6 2 1 <« 23 45 4 1.80
Lot 7 2 It ti 20 39* 4 1.58
Lot 8 2 Yorkshires 22 44 4 1 76
Lot 1 18 C. C. Miaaies Berkshires 41 734 4X
4%
34.86
Lot 3 18 •* Tamworths 41 735 !'4 91
Lot 3 16 i* Chester W hites 36 580 6 2!) 00
Lot 4 14 ti Poland Chinas 38 536 4% 26.18Lot 5 8 n Duroc Jerseys 46 364 4;>f[ 16 83
Lot 6 8 tt tt 53 422 4% 18 99
Lot 7 16 a tt 41 656 4& 31.16Lot 8 16 tt Yorkshires 44 711 • £ 32.88
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there is very little differenc in the percentage that the repre­
sentative breeds dressed. T he lowest being 76.2 for the 
Berkshires, and the highest 79.3 for the lot of D uroc Jerseys 
that were fed a wide ration.
V A L U E  O F  T H E  CUTS - S ec o n d  E x p e r im e n t .
T h e representative carcasses of the different breeds in­
cluded in this test were made into the m arket cuts most in de­
mand by the trade. T he part of these cuts were w eighed and 
their price, the average value at the time of slaughtering , 
was carefully noted, and the sub-joined tqj)le gives the appli­
cation of this in very full detail.
T iB L E  xn TO TA L V A LU E O F T H E  CUTS '
O btained from  th e  carcasses of th e  breed representatives slaughtered  b y  M essrs, 
Sw ift & Co., N ovem ber 18th, 1807.
Chester Poland 
Berkshires Tamworths W hites Chinas
$18.76 
1.08 
1.50 
1.60 
26.18
$49.07 
$4.18
Dnrocs—
• ~ 388
E n m i.............................. $22.79 $18.04
Shoulders..................... ..................... 92 .94 .94
J Clear Bellies.. 
bldes Clear B acks...
.......... 1.31 1.35 l'*36
.......... 1.42 1.64 1.44
Cum berland Cut Middles. . .  84.86 34.91 29.00
$56.07 $61.63 - $50.78
Average............................  $5.60 $<*.16 $5.64 
Dnrocs—
Yorkshires DnrOCS N arrow  Bation
H a m s ............................ $19.58 $11.24
Shoulders....................... 1.10 .87 .87
ei/, „  t H liar Bellies.. 
1 Clvur B acks.. .
146 1.57 1.50
1.76 1.58 1.58
Cumberland Cut Middles 32.88 31.16 16.88
$58.43 $54.76 $32.02
Average................. . $6.00 $6.40
$85.65 
$7.13
N o t e .—This fenture of the test would have been more complete and 
more satisfai fi r y  if (lie report had included separate data regarding the 
loiu pork, lard and other miscellaneous products. I t  ia not likely however 
th a t the returns from these would have influenced the position of the 
breeds to any marked degree.
It  will be noticed that there is a m arked difference in the 
total value of the cuts, as the am ount varies from an average 
of $5.60 in the instance of the Berkshires to $6.49 as the total 
value of the cuts in the carcasses of the Yorkshires.
CUEING T H E  CUTS—Se c o n d  E x p e r im e n t .
T o  bring out any differences which m ight exist in the way 
that the cuts in the carcasses m ight cure, a careful w eight 
record was kept of the lots during this process. In submit­
tin g  the table given below, Messrs. Sw ift & Co. write:
“W e submit the table showing the green weight, cured weight
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The Division of the Carcass into the principal American and English cuts. 
The ieft side has been divided by lines into the American cuts and the right 
side into English cuts, known to the trade as follows:
A M E R IC A N  C U T S . E N G L IS H  C U T S .
No. 1—S hort Cut Ham, som etim es No. 1—Long Cut Ham.
called Am erican Cut Ham. _
No. 2—Clear Back if the  spare r ib  is No. 2 - Cum berland C ut Middles,
taken ou t o r Rib Back if spare rib  is 
le ft in.
No. 3—Clear Belly if spare rib  is 
taken  o u t ; Rib Belly if left in .
No. 4—New York Shoulder.
(w hich is th e  gross cu red  w eigh t), and packed w eight, w hich  show s 
ac tu a l n e t  cured w eigh t of th e  m eats an d  is th e  w eig h t you should
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T h e  various cuts finished fcjr the  m ark e t as tak en  from  the  carcass show n in 
th e  p reced ing  p la te .
No. 1—S hort C ut Ham. No. 3 —Clear Belly No. 5—Long C ut Ham
No. 2 - New Y ork Shoulder. No. 4—Clear Back No. 6—Cum berland cu t Middle*
take compared with the green w eight to arrive at the actual shrinkage 
in curing. All these m eats were cured in salt, with the exception of 
short cut hams from Lot. No. 1, which were cured in pickle and which 
accounts for the extra good w eight shown on th is lot.”
From  these results it will be seen that there is not a very 
m arked variation in the percentages of the same cuts from 
the different representatives.
53
Curtiss and Craig: Economical production of beef.
Published by Iowa State University Digital Repository, 1898
TABLE X 'll  -SHOWING LOSS IN CURING— SECOND EXPERIMENT.
G reen Weight. Cured W eight. Packing Weight. P er Cent Loss*
L ot 1.—9 B erkshire Hogs.
Cumberland* 18 pieces 734 lbs 18 pieces 695 tt>3 18 pieces 683 lbs 6.9
Shore (Jutflam s 18 pieces 223 lbs 18 pieces 235 lbs 18 pieces 223 lbs 13.9
Loin P ork  43 lbs 38 lbs 37 lbs 13.9
Lot 2 .-9  Tam w orths
Oumberlands 18 pieces 735 lbs 18 pieces 705 lbs 18 pieces 696 lbs 5.3
Long CutHam s 18 pieces 829 lbs 18 pieces 318 lbs 18 pieces 312 lbs 5.1
L ot 3 .-8  Chester Whites
Cumber lands 16 pieces 580 lbs 16 pieces 560 lbs 16 pieces 554 lbs 4.4
Long Ham s 16 pieces 255 lbs 16 pieces 244 lbs 16 pieces 242 lbs 5.
Lot 4 .-7  Poland Chinas.
Oumberlands 14 pieces 536 lbs 14 pieces 509 lbs 14 pieces 506 lbs 5.5
I-o^g Haras 14 pieces 271 lbs 14 pieces 260 lbs 14 pieces 258 lbs 4.7
Lot 5 .-4  N arrow  Ration Duroc Jerseys.
Cumber lands 8 pieces 3"4 lbs 8 pieces -*54 lbs 8 pieces 350 lbs 3.8
Long Ham s 8 pieces 155 lbs 8 pieces 149 lbs 8 pieces 148 lbs 4.5
Lot 6 .- 4  W ide Ration Duroc Je rseys.
Cum berlands 8 pieces 422 lbs 8 pieces 410 lbs 9 pieces 408 lbs 3.3
Long Ham s 9 pieces 172 lbs 8 pieces 168 lbs 8 pieces 167 lbs 2.-8
Lot 7 .-8  Duroc Jerseys
Cum berlands 16 pieces 656 lbs 16 pieces 634 lbs 16 pieces 630 lbs 3.9
Long Ham s 16 pieces 281 lbs 16 pieces 276 lbs 16 pieces 273 lbs 2.8
L ot 8 .- 8  Y orkshires.
Cum berlands 16 pieces 711 lbs 16 pieces 687 lbs 16 pieces 680 lbs 4.3
Long Ham* Id pieces 328 lbs 16 pieces 311 lbs 15 pieces 289 lbs 10.&
SUITABILITY OF CUTS FOR MARKET—S ec o n d  E x p e r im e n t .
A fter being cured the cuts were forwarded to Messrs. Swift 
&  C o .’s representatives at L iverpool and their opinion asked 
in regard to the suitability of the different cuts for their mar­
ket. Messrs. Swift &  Co., in subm itting the report of their 
agents, also favor us with their opinion which is as follows: 
“Will say from this'report, and taking It in connection with the fact 
that we looked at the hogs and also looked at the meat when shipping, 
we considered that the hogs in lots No. 1 and No. 2 are the moat suit­
able for the making of English meats.”
T he breed represented in lot one was Berkshires, and in lot 
two Tam worths.
In subm itting this report further, we cannot do better than 
quote the report of the agents directly, only adding to it what 
was unknown o them— the name of the breed after each lot.
“We received the special sample lots of Cumberland Cut long hams, 
A. -C. hams, and the box of loin pork last week per the S. S. ‘Sachem.’ 
We have carefully examined each of these and shown them  to our buy­
ers' of the various cuts, and we are now able to  give you full detailed 
report.
Lot 1 (Berkshire). Cumberland cut, 40-42 average.* This box 
ooened very bri?h t color, having sim ilar appearance to  pickle cured 
sides, ra the r soft and spongy; some sides too th in  in  the belley, but 
rierht thickness in the back. Recommend little more cure, but quite 
suitable kind of hog for m aking th is  average of Cumberland cut.
Lot 1 (Berkshire), A. C. hams, 13-14 average. Very nicely cut.
3 9 1
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general appearance good, quality and cure quite satisfactory. Greatly 
improved with little more draining before boraxing.
Lot 1 (Berkshire), A. C. hams, 12-14 average. Very nicely cut, 
view to packing loins in boxes, there is absolutely no trade  for It. If, 
however, you intend them  for packing as prim e mess pork in barrels, 
then they are cut right, but altogether too small. No loin in P. M. P. 
should be under 3% to 4 lbs., the la tte r  preferred.
Lot 2 (Tam worth), Cumberland cut, 40-42 average. Opened bright 
color, ra ther fat, but kind of hog very suitable for m aking th is aver­
age. Require to be more uniform in size, and we also recommend little  
more cure.
Lot 2 (Tam worths), long hams, 14-16 average. Cut, cure and gen­
eral appearance very good; greatly improved by shanks being cu t a 
little  shorter.
Lot’ 3 (Chester W hites), Cumberland cut, 36-38 average. Irregular 
in length. M ajority of sides much too short and too thick in backs. 
Consider unsuitable for making Cumberland cuts.
Lot 3 (Chester W hites), long hams, 14-16 average. Too fa t and 
short. Unsuitable for long cut hams.
Lot 4 (Poland China), Cumberland cut, 38-40 average. This t)ox 
opened V§ry gray; firmer m eats than lots 1 and 2, but not so good 
flavor.
Lot 4 (Poland China), long cut hams. R ather dull grey appearance 
and irregular In size. Consider unsuitable for long hams.
Lot 5 (Duroc Jerseys—narrow ration), Cumberland cut, 45-47 aver­
age. Cure, condition and general appearance good, but very thick in 
back This would be greatly  improved hy a th in  paring of fa t taken 
off alone the outside edge making it show up a little leaner.
Lot 5 (Duroc Jersey—narrow  ration). 19 lbs. average. Cut, cure, 
general annearance satisfactory, but verv stout.
Lot fi (Duroc Jerseys—wide ration). Cumberland cut. 52 lbs. aver­
age. Very fine m eat indeed, but we consider altogether too fa t for 
English m arket packed as Cumberland cut. Would make very fine 
long clear. U nfortunately one side showed very bad bruise in shoulder, 
which, as you know, is very damagirig to the reputation of a first 
quality.
Lot 6 (Duroc Jersey—wide ration), long hams. 21 lbs. average. 
Much too fa t and we could not recommend making th is  size, as the 
demand and outlet for such is limited.
Lot 7 (Duroc Jersey), Cumberland cut, 43-45 average. Nice appear­
ance, cut and cure right. Very suitable kind of hog for th is average.
Lot 7 (Duroc Jersey), long cut hams, 16-18 average. R ather stout; 
otherwise, cut, cure and general appearance very good.
Lot 8 (Yorkshires), Cumberland cut, 44-46 average. Color and 
general appearance very good: quite suitable for th is average size, but 
prefer packed in tall boxes, at it arrives here in better shape, and pre­
vents the bellies of each getting doubled over.
Lot 8 (Yorkshires), long hams, 20 lbs. average. Cure and general 
appearance O. K., but ra ther stout.”
•Average: In explanation of this term  Messrs. Sw i't & Co. say: 
“By th is term  we mean average ■weight of lots sold on sales or con­
tracts. For example, on a sale made by a packer 40 to 42 lbs average, 
the average weight of the lo t  m ust be over 40 lbs. and under 42 lbs. 
A. C. Hams, 12-14 lbs. average, means th a t these ham s average as to 
weight of pieces between 12 and 14 lbs. each on the whole, although 
the range may be a little wider—say 10 lbs. to 16 lbs.—but average 
weight on the whole lot m ust be over 12 lbs. and under 14 lbs.”
3 9 2
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TABLE XIV — REPORT ON CONSIGNMENTS BY LIVERPOOL (ENGLAND) AGENTS
8 Oat
Is the cut W hat ca t isj
8 suitable for If  not, why? it  better COMMENTS
s 6-t Eng Market Baited for?
A—DUB0C8—NAFW OW  R A T IO N
2
2
2
2
Cumberland 
Cumberland 
Cum erlaud 
Cumberland
A l
A2
A3
A4
Yes
Yes
Yes
Yes
Lo ng clean cut 
Longer a t  flank
Little thick in back otherwise suitable.
Very desirable kind of hogs for Cumberlauds. 
' ake good Cumberlauds only little too stoat* 
Very good kind of hogs for Cumberland^.
2 short cut hams A l Yes Quite suitable for hams f  All cured
2 Short cut hams A2 Yes “ “ “ “ ) and packed in
2 Short cut hams A3 Yes “ “ “ j your usual
2 Short cut hams A4 Y e s “ “ “ “ [way.
B —D U R O C J E R S E Y S
2 Cumberlauds B 1 Yes Quite suitable for Cumberlauds.
2 it B 2 Yes it << <( ti
2 if B 3 No Too fat Short clear Quality of hog grod but too fat for Cumberlands.
2 it B 4 Yes Length of side® and thickness about right for average
2 l ( B 5 Yes Rather thin iu belly otherwise lean enough.
2 it B 6 No Much too fat No Eng. cut Could not. recommend using this hog account fatness
2 it B 7 No Too fat Short clear Very good meat but too fat for Cumberland oat.
2 a B 8 Yes Very good quality, quite suitable Cumberland cat.
2 B 9 No Too fat Unsuitable for Cum cut and rather fat Short Oleac.
2 Short cut hams B 1 Yes Suitable as regards cut but rather stout.
2 l< << it B 2 Yes Quite suitable, fairly lean.
2 B 3 Yes Very suitable kind of hog for short hams.
2 a a a B 4 Yes Quite suitable, fairly lean.
2 B 5 Yes Quite suitable and just w hat is required for teannoai
2 <(  (< <t B 6 Yes Rather stout, otherwise cut and shape 0 . K.
2 a  a  it B 7 No Too stout and not sufficiently round a t bottom.
2 B8 Yea Quite suitable.
« it a  a B9 Yes Very good quality, but rather stoat.
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REPORT""”ON CONSIGNMENTS BY LIVERPOOL AGENTS— Continued
C—D U R O C S —W ID E R A T IO N
a Oumberlands 0 1 No Too fat Short dear Good meat bat too stoat for Cumberland®.
2 II 0 2 No Too fat • 1 .1 Quality A 1 but too fa t for Cumberland oat.
a • ( OS No Too fa t along bock Long “ Unsuitable Oumberlands.
2 1 ( 0 4 Yes Quite suitable hog for Cumberland oat.
2 Short cat hams 01 Yes Improvedby rounding a little more but rather too short
a 0 2 Yes
2 <■ II il 0  3 Yes Very suitable, ju st what required for this average.
2 II II II 0 4 Yes Quite suitable as regards cut
D -P O L A N D -Q H IN A
2 Oumberlands D 1 Yes Suitable iur the average of Oumberlands.
2 I I D2 No Too fat Short clears Unsuitable for Cam. cut, better long or short, dear.
2 l l L>8 Y«s Quite suitable, length of side O. K.
2 11 D4 Yes Quality length of hog 0 . K. for Oumberlands. 
Suitable for Cam. oat right thickness far the atg. of
2 I I D5 Yes the side
2 « l DH No Too fat Short clear Quality of meat 0 . K. b a t too fat for Oom. cot.
2 I I D7 re s Suitable for this avg. of Oum. cat.
2 <1 D8 No Too fat No Eng. cut Too fat for our m arket if necessary to ship bera, 
make heavy long clear ca t and longer a t flank.
2 <1 D9 No Too short and thick Short clear Better suited for short clear than Oumberlands.
2 Short ca t hams D1 Yes Quite suitable and fairly lean.
“ for the average ba t rather fat.2 I t  I I  I I\ D2 Yes
2 I t  I I  I I D8 Yes Good shape and suitable, fairly lean for average.
2 I I  >1 I I D4 Yes Quite suitable and fairly lean.
2 I I  I I  I I D5 Yes Little stoat, otherwise qaite suitable.
2 I I  I I  <1 D6 Yes Good shape b a t rather fat.
2 l<  I I  I I D 7 Yes Lean enough ba t not ca t sufficiently ronnfl.
2 D8 No Much too fat None Much too fat and unsuitable for this market.
a I I  I I  *1 D9 No None Too fa t and w«ald not sell for this market.
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REPORT ON CONSIGNMENTS BY LIVERPOOL AGENTS— Continued
la  the ca t W hat ca t is
1 Oat
T
ag
suitable for I f  not, why? it  better COMMENTS
K Eng. Market suited for
B —T A M W O R T H S
2
2
1
2
Cumberland
i t
H 
• 1
E l
E  2
E 3 
E 4
Yea
Yea
Yea
Yea
Very suitable kind of hog for heavy average Cumber­
land cut.
Length of side and thickness along back and belly 
0 . K.
Quite suitable for heavy Cumberland.
<• << it
2 Short ca t hams E l Yea Quite suitable but little short in length.
1 t< < << E 2 Yes Quite suitable and lean enough.
2 (1  I I f E 4 Yea <• ( i  l«
1 Long cut ham E 8 Yea * Cut length O. K. quite suitable this average.
1 Short cut ham E 8 Yes Suit some districts, we notice it  is longer cut than
the others and packed in salt, require borax for
all hams.
1 Am. clear back E 3 Yea Suitable as a  good ordinary bone in  back but not
fancy.
1 A.m. clear belly E 8 Yea If  trimmed and cut square also little shorter a t flank
* would make very fair light belly.
1 N. Y. shoulder E 3 Yea Quite suitable.
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REPORT ON CONSIGNMENTS BY LIVERPOOL AGENTS— Continued, 
F — B E R K S H IR E S
2 Oumberlands F I Yes Quality of meat good and suitable for the averag* 
Cumberland cut.
8 If F  2 No Too fat Long clear Better suited for heavy long clear than Cum. cut.
2 <• F  8 Yes Quite suitable for Cum. cut, very good meat.
2 I* F  4 Yes Bather wide in belly also make good long clear.
2 it F  5 Yes Quite suitable for this average of Cumberlands.
2 ii F 6 No Too thin and wide in belly Long clear Make better long clear than anything else, eut rather
longer in the flanks.
2 it F 7 Yes • Quite suitable kind of hog for Cumberlands
2 .4 F  8 Yes Quite suitable kind of hog this average Cumberlands.
2 <t F  9 No Too fat Long clear Better adapted either loiiig or short, clear
2 Short cut hams F  1 Yes Little stout, otherwise 0 . K.
2 <4 44 44 F  2 Yes Quite suitable for the average only rather stout.
2 P 3 Yes Suitable in cut and also as regards leanness.
1 44 44 44 F  4 Yes Shape and cut O. K., fairly lean, quite suitable.
2 44 44 It F 5 Yes Very suitable and lean enough.
2 44 44 44 F 6 Yes Very suitable and fairly lean.
2 F 7 Yes Very good shape and lean, quite suitable.
2 F  8 Yes Very suitable for the average weight of ham.
2 4 4 4 I 44 F  9 Yes Fairly lean cut and appearance O. K.
Q—Y O R K S H IR E S
2 Cumberlands G1 No Much too fat No Eng. cut Unsuitable for English market.< 4 4 4 .4 4 4a *• G2 No Much too fat No Eng. out
2 44 G8 No Much too fat No Eng. out 44 *4 #4 44
2 44 G4 Yes 1 Suitable for heavy Cumberland also long clear.
2 Short cut hams G1 Yes Appears quite suitable for this average.
2 44 44 (4 G2 No Much too fat None Unsuitable for our market on account of fat
2 -  <4 44 44 0 8 No Much too fat None 4 4 4 I 4 4 4*4 4 4
2 44 »< 44 G 4 Y M Bather short and stumpy, otherwise 0 . K.
59
Curtiss and Craig: Economical production of beef.
Published by Iowa State University Digital Repository, 1898
REPORT ON CONSIGNMENTS BY LIVERPOOL AGENTS— Concluded
Is the cat W hat cut is©
9 Cut
T
ag
suitable for If  not, why? it better COMMENTS
E Eng. Market suited for?
H —C H E S T E R  W H IT E S
2 Oumberlands HI Yes Length of hog, shape and thickness along back suit* 
able for this average Cumberland.
s tt H2 Yes Right thickness along back but little th in  In belly 
make also good heavy short rib middles.
2 ii H3 Yes Quality and cut, suitable for Cumberlands.
2 tt H4 Yes Right thickness along back and belly for Oum. cut.
2 tt H5 No Much too fat. No Eng. cut Not suitable for our market.
2 •  1 H6 Yes Quite suitable for Cumberlands every way.
2 <* H7 Yes Quite suitable for this average Cumberlands.
2 <( H8 No Much too fat No Eng. cut Not suited for our market.
2 Short cut hams HI Yes Fairly lean and quite suitable.
2 H2 Yes Quite suitable and lean enough.
2 it tt it H3 Yes Quite suitable and fairly lean.
2 ti tt tt H4 Yes Quite suitable lean. 
Unsuitable for our market.2 tt tt tt H5 No Much too fat None
2 it it tt H6 Yes Quite suitable, fairly lean.
2 it it ti H7 Yes Quite suitable and fairly lean for the small size.
2 tt it tt H8 No Much too fat None Quite unsuitable for our market on account of fatneaa.
60
Bulletin, Vol. 4 [1898], No. 48, Art. 1
http://lib.dr.iastate.edu/bulletin/vol4/iss48/1
P ho tograph  of the hog yards show ing the a rrangem en t o f the  yards and the b reed  rep resen ta tives in them  during  the period  after w eaning 
in  the  second experim ent, 1898. E ach lo t had  a sm all house and  a yard  sim ilar in every particu la r.
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399
CHEMICAL COMPOSITION OF REPRESENTATIVES OF THE 
D IFFER ENT BREEDS— S e c o n d  E x p e r im e n t .
In co-operation with the D epartm ent of A griculture at 
W ashington, com plete analyses w ere made of a representa­
tive h o g  of each of the breeds. Messrs. Sw ift &  Co. for­
warded all the material to the D epartm ent and very elaborate 
analyses were made of each part. This has been very fully 
reported in Bulletin No. 53, U nited States Departm ent of 
A griculture, D ivision of Chem istry, on “ The Chem ical Com ­
position of the Carcasses of P igs,”  by H . W . W iley, chief of 
the D ivision of Chem istry.
It will be impossible for us to em body in this bulletin the 
large amount of valuable data secured from  this work, but it 
is of such im portance as to justify us in subm itting the follow­
ing extensive extract from the Bulletin referred to, as this 
includes data unusual in its interest and extent.
In addition to the table submitted, we add the conclusions 
of Dr. W iley regarding the average com position of the cuts 
from the different animals.
T a b l e  x v i  a —Chemical composition of the meat of the pigs, by cuts.
AMERICAN CLEAR BACKS.
[D ata a re  sta ted  in percentages of th e  original m aterial.]
N itrogenous substances
Serial
N o .
Pig,num ber and 
variety .
W at­
er. F a t
Pro- 
teids m-’ 
soluble 
in hot 
water
Gelati-
noids
F lesh
bases Total
Leci­
th in  * Ash T o ta l.
16667
16696
16609
166&
16579
16725
16754
16788
1 Berkj'h.ire . . .
2 Tam w orth . . .
3 Chester W hite
4 Poland-China..
5 Duroc Jei sey..
6 Duroc Jersey..
7 Duroc Jersey..
8 Y orkshire . . .
32.27
29.13 
28.72
26.13 
20.75 
20.32 
20.23 
28.55
57.69 
61.76 
70.16 
60 33 
73.25 
<3.63 
73.95 
62.53
7 00 
5 75 
4.50 
5.13
3.94 
3.75 
4.06
5.94
0.5U
0.09
6.44
O.06
0.50
0.44
0.56
1.06
0.91
0.91
0.75
0.81
0.84
0.72
0.50
0.62
8.41
7.35
5.(39
9-50
5.28
4.91
5.12
7.62
0.15 
0.13 
0.12 
110.21 
0 0J 
$0 zo 
§0.48 
$0.32
0.51 
0.43 
0.35 
U 38 
0.29 
0.2.-J 
0.29 
0.41
99.03 
98.80 
100.04 
99 50 
99.1:0 
i<9.85 
100.07 
96.43
Means . . . .  
Maxima . . . 
M inima . . .
25.14
82.27
20.28
67.41
73.95
57.69
5.01
7.00
3.75
0.59
1.06
0.44
0.76 
0.91 
0 50
6.36
8.41
4.91
0.21
0.48
0.08
0.37
0.51
0.29
99.49 
100.07 
98 80
“Tables 16 A to 16 K, inclusive, contain a  comparison of the com­
position of the m eat of the sam e cuts of each animal. Each table in 
the caption designates the character of the cut of m eat on which the 
comparison is made. For instance—
“Clear backs.—Table 16 A is a  comparison of the composition of 
the m eat of the American clear backs of all the  animals. A study of the 
data reveals quite a variation in the composition of the m eat from the 
different animals, and th is  variation is found in all the  series of data.
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T a b l e  x v i  b  —Chemical composition of the meat of the pigs, by cuts. 
AMERICAN CLEAR BELLIES.
400
[D ata a re  s ta te d  in percentages of th e  original m aterial.]
N itrogenous substances
Serial
N i .
Pig, num ber and 
varie ty
W at­
e r F a t
Pro- 
teids In­
soluble 
In hot 
water
Gelati-
nuids
Flesh
bases Total
Leci 
th in  * Ash Total
16068
16698
16611
16640
16681
16727
16766
16785
1 Berkshire. . . .
2 T am w orth . . .
5 C hester W hite 
4 Poland-China..
6 Duroc Je rse y ..
6 Duroc Je rsey ..
7 D uroc Je rse y ..
8 Y orkshire . . .
37.27
83.69
30.54
30.78 
29.13 
34.52 
21.63
83.79
51.93 
56 62 
70.73 
60.69 
62.83 
58.97 
73.56 
56.22
7.00
7.00 
5.44
4.81 
5.06 
4.38
2.81 
6.86
0.56
0.63
0.63
0.63
0.56
0.66
0.38
1.26
1.22 
0.91 
1.03 
1 19 
1.00 
0.59 
9 31 
0.66
8.78
8.64
7.10
6.63 
6.62
5.63 
8.50 
8.66
0.14
0.16
0.08
0.12
0.10
$0.12
SO. 25
0 65 
0.47 
0.43 
0 43 
0 42 
0.22 
0 21 
0.48
68.67 
99.37 
98 87 
98.66 
99.10 
99.36 
99.28 
99.40
M eans . . . 
V m im t . . .  
Minima. . . .
31.41
8T.27
21.63
60.18
78.56
51.98
6.41
7.00
2.81
0.65
1.25
0.88
0.86
1.22
0.31
6.92
8.78
8.60
0.18
$0.48
0.06
0.48 
■» o :i
99 09 
99.40 
98.65
* In  ex trac ted  sam ple. $ Calculated from  averages of like outs.
II In  residue an d  fa t  ex trac t.
T a b l e  x v i  c — Chemical composition o f the meat of the pigs, by cuts. 
SHORT OUT HAMS.
[D ata a r t  s ta te d  in percentages of th e  orig inal m ate ria l.]
N itrogenous substances
Serial
No.
Pig, num ber and  
varie ty
W at­
er F a t
Pro- 
te idsIn­
soluble 
In hot 
water
G-elati-
uoids
Flesh
bases Total
Leci­
th in  * Ash Total
16071
16700
16611
16642
16583
16729
1676J
16787
1 B erkshire . . .
2 T am w orth  . . .
3 Chester W hite
4 Poland-China .
5 Duroc Je rsey .
6 Duroc Je rsey .
7 Duroc Je rsey .
8 Y orkshire . . .
60.29
57.93
63.16
54.78
60.45
87.2(1
44.26
59.14
22.19 
24.45 
30.99 
80.12 
35 94 
39.10 
43.38 
25.23
14.00
13.U-)
11.13
10.69
8.38
17.38
9.56
11.50
0.69 
0 68 
0.63 
6 81 
1.00 
1.25 
0 87 
0.87
1.15
1.25 
1.97 
1.28 
0.50 
1.69 
0 81 
1.09
16.84 
14.88 
13.73 
12.78 
9 88 
20.32 
11.24 
13.46
$0.66 
0.22 
0 85 
0.23 
0.03 
0.85 
$0.45 
$0.42
0.96
0.84
0.80
0.76
0 71
1 82 
0.65 
0.74
99.98 
98.82 
99.02 
98.67 
97.01 
98.35
90.98 
98.09
Means . . . .  
M axima . . . 
Minima. . . .
53.16 
60 29 
37.26
30 18 
43.38 
22.19
11.96
17.88
8.%
0.85
1.25
0.68
1.22
1.97
0.81
14 02 
20.32 
9.88
0.34
$0.65
0.08
0.85
1.82
0.68
98.70
99.98
07.01
As in the other cases, we find th a t there is  a  corresponding relation­
ship between the w ater and fat, one varying Inversely as the other, so 
th a t the sum of the two Is almost a constant quantity. The extrem es 
of variailon In w ater are found in the Berkshire and Duroc Jersey, 
namely, 32.27 and 20.23 per cent, respectively. The extrem es of fa t 
are also found In the same animals, namely, 57.69 and 73.95, re­
spectively. In nitrogenous substances, as would naturally  be expected, 
there Is a corresponding variation, the samples which have the mpst 
fat, as a rule, having a lower percentage of nitrogenous bodies, and 
vice versa. This rule is not of rigid application, but m ust be regarded 
only in a  general sense. For instance, in Table 16 A the largest percent­
age of nitrogenous substances is found In the  Berkshire, which also has 
the sm allest percentage of fat, while the sm allest percentage of nttro-
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T a b le  x v i  d—Chemical composition o f the meat o f the pigs, by cuts. 
N EW  YORK SHOULDERS.
401
[D ata a re  s ta te d  in  percentages of the  original m aterial.]
N itrogenous substances
Serial
No.
Pig, num ber and 
variety
W at­
er F a t
Pro­
teids in­
soluble 
in hot 
water
G elati­
noids
Flesh
bases Total
L«ci
thiu* Ash Total
16773 1 B erkshire 54 97 29 01 11 25 0 81 1 56 13 62 0 15 0 89 98 64
16702 2 Tam w o r th .. . . 55 07 29 99 11 25 0 87 1 19 13 ol 0 24 0 79 99 09
16615 3 Cnester W hite 49 16 37 62 9 44 0 87 1 34 11 <>5 0 28 0 71 99 42
16644 4 Poland-China . 51 72 33 74 7 91 0 03 0 94 9 08 0 c0 0 59 95 'i 3
16585 5 Duroc Jersey . . 44 16 53 74 7 63 0 f3 1 09 9 iio 0 10 0 55 97 90
16731 6 Duroc Jersey* • 38 46 49 IS 7 50 0 1 03 9 50 0 12 0 84 99 10
16700 7 Duroc Jersey. . 44 62 42 05 9 06 0 (J4 0 87 10 87 ||0 C2 0 91 99 67
16789 8 Yorkshire 49 57 16 09 8 L0 0 87 1 06 10 36 0 17 0 63 96 92
M e a n s .......... 48.59 37.75 9.03 0.82 1 14 11 02 0.2.) 0.74 98.35
Maxima 55 07 49.19 11.25 0.14 1.56 13.62 110.(52 0.91 99.67
Minima . . v . 89.40 29.01 7.50 O.b- 0 97 9.35 0.10 0.55 95.73
* In ex trac ted  sample. $ Calculated from  averages of like cuts.
II In residue aud  la t  ex trac t,
T a b l e  x v i  e —Chemical composition o f the meat of the pigs, by cult.
f e e t .
[D ata are  sta ted  in percentages of the  original m aterial,]
Serial
No.
Pig, num ber and 
variety
W at­
er F a t
N itrogenous substances
Leci­
thin* Ash Total
Pro­
teids in­
soluble 
in hot 
water
Gelati­
noids
Flesh
bases Total
16675 1 B erkshire . . . 61 28 16 83 12 19 4 69 2 34 19 23 110 61 0 82 98 70
16704 2 T am w orth  . . . 58 6 21 23 11 63 3 . 8 2 96 J7 97 |0 61 0 86 99 23
16617 3 Chester W hite 53 05 26 74 9 88 6 38 1 16 17 32 0 19 0 84 98 04
16646 4 Poland-China . 50 66 »1 32 11 0.) 4 19 0 97 1H ]# 0 15 0 91 99 20
16557 5 Duroi: Je resy  . 54 16 2> 19 10 19 2 19 2 90 15 28 $0 32 0 76 96 71
16733 6 Duroc Je rsey  . 51 84 29 47 10 56 2 88 2 31 15 75 [|0 35 0 75 98 16
16763 7 Duroc Jersey 55 98 25 25 12 38 2 63 1 53 16 54 ,0 c6 0 78 98 91
16791 8 Yorkshire . . . . 57 47 30 86 5 13 1 63 1 53 8 29 0 08 0 41 97 11
M e a n s......... 55.:<9 25.99 10.37 2 50 1.95 15.82 0.32 0.77 98.28
Maxima. . . 61.28 31.32 12.38 6.38 2 96 19 22 ||0.61 0.91 99.23
M inima . . . 50.66 16 *3 6.13 1 63 0.97 8.29 0.08 0.41 96.71
genous m atter is found in the Duroc Jersey, No. 6, which, with one slight 
exception, has also the largest quantity of fat. The distribution of the 
nitrogenous substances in the m eats of the American c lear backs is 
found in the table, where they are divided into three classes, namely, 
the true  proteids, insoluble in hot w ater; gelatinoids, which are of a 
true proteid character, but soluble in hot water, and of which gelatin 
is ihe type; and the flesh bases, which are soluble in hot w ater and 
are not precipitated by the action of •bromin. The ash, as would be 
expected in animal products, entirely free of bone, is not very large in 
quantity. It consists chiefly of common salt and the phosphates of the 
alkali melals. The sum of the substances obtained on analysis shows 
th a t very little of the whole m atter was unaccounted for, and, when 
the nature of the m aterial on which the w ork was done is considered. 
It is seen th a t the summation is em inently satisfactory.
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T a b l e  XVI p —Chemical composition of the meat of the pigs, by cuts. 
SPARERIBS.
402
[D ata are  sta ted  in percen tages of the  original m aterial.]
Nitrogenous substances
Serial
No.
Pig, num ber and 
varie ty
W at­
er F at
Pro- 
teids in­
soluble 
in hot 
water
Gelati-
noids
fle sh
bases Total
Leci­
thin* Ash Total
lf-677
16706
1C619
16648
1C589
16736
16764
16793
1 B erkshire . . .
2 Tam w orth  . . .
3 Ceester W hite.
4 Poland-China . 
6 Duroc Je rsey  .
6 Duroc Je rsey  .
7 Duroc Je rsey  .
8 Y orkshire . . .
52.54
49.20 
53.23 
52.95 
54.09 
49.84
53.20 
52.31
29 lu 
b3.88 
27.93 
29 55 
26.90 
31.95 
27.51 
29.2»
13.44
11.56
13.63 
10 06 
14.06
13.63
14.56
13.56
1.13 
1.31 
0.87
1.13
1.13
1.13
1.19
1.40
1.65
3.09 
1.53 
1.89
1.09 
1.34
15.: 6 
14.27 
16.15
13.78 
16.40 
15.85
10.78 
16.03
0 35 
U 25 
C.28 
0 31 
0.12 
0 33 
||0.b3 
0.33
1.00
0.93
0.92
0 95
1.04 
1.10
1 01
1.05
98 75 
98.53 
98.51 
<*7 54 
9S.55 
99.07 
99.33 
99.00
Means . . . .  
Maxima . . . 
Minima . . .
52.17 
54 09 
49.2U
29 51 
33.88 
26.90
13.06 
14.56
10.06
1.02
1.31
0.63
1.55
3.09
l.QJ
15 63
16.78
13.78
0.35
||0.83
0.12
1 0) 
1.10 
0.92
98.66
99.33
97.54
* In ex trac ted  sam ple $ Calculated from  averages of like cuts.
|| In  residue and 1 a t ex trac t.
T a b l e  x v i  a — Chemical composition of the meat of the pigs, by cuts. 
TENDERLOINS.
[D ata a re  sta ted  in percentages of th e  original m aterial.]
- N itrogenous substances L
Serial
N o .
Pig .num ber and 
variety .
W at­
er. F a t
Pro- 
teids in­
soluble 
in hot 
water
Gelati-
noids
Flesh
bases Total
Leci­
th in  * Ash Total.
16679
16708
16621
16650
16591
16737
16766
16795
1 B erkshire . . .
2 Tam w orth . . .
3 Chester W hite
4 Poland-China..
5 Duroc Jersey ..
6 Duroc Jersey..
7 Duroc Jersey..
8 Y orkshire . . .
68.06
65.52
65.97
67.43
66.55
63.86
72.83
66.65
8.78 
13 51 
13.47 
10.95 
11.41 
14.81 
9.35 
13.07
18.56
17.13
16.69 
17.63
18.31
17.31
14.69 
16.00
0.50
0.56
0.44
0.69
0.38
0.63
0.50
0.81
1.00
0.91
1.03 
0.79 
1.09 
0. b7 
0.56
1.03
20.12
18.H)
18.16
19.10
19.78
18.81
16.75
17.84
0 49 
110.91 
0.40 
0.39 
0.35 
0.56 
0.32 
110.68
1.17
1.06
1.03
1.13
1.14 
1.05 
0.86
1.04
98.03
09.60
99.06
99.00,
99.23
99.09
99.11
99.28
Means . . . .  
Maxima . . . 
M inima . . .
67.11
72.88
63.86
11.92
14.81
8.78
17.04
18.56
14.69
0.56 
0 81 
0.44
0.92
1.09
0.56
18.52
20.12
15.75
0.51
110.91
0.32
1.06 
1.17 
0.86 |
99.12
98.60
98.63
• in  ex trac ted  sam ple. ||ln  residue and  fa t ex trac t.
“Clear bellies.—In Table 16 B we find a study of the comparison of 
the m eat of American clear bellies exactly analogous to th a t which, has 
been described for the American clear backs. As a rule it will be seen 
th a t the percentage of water in the clear bellies is higher and the 
percentage of fat lower than in the American clear backs. The gen­
eral rem arks already made in regard to the clear backs may be ap­
plied to this table without tiresome repetition. The relations between 
the nitrogenous substances and the w ater and fat and the ash are 
practically the  same as for those ju st described, while the summation 
of the analyses also shows a satisfactory accounting for the m aterials 
which the chemist is furnished. It will be noticed th a t the flesh bases 
In the clear bellies are higher than in the clear backs. D ata of th is
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T a b l e  xvt h — Chemical composition of the meat of the pigs, by cut*. 
NECK BONES.
[D ata are  s ta te d  in percentages of th e  original m aterial.]
403
N itrogenous substances
Serial
No.
Pig, num ber and 
variety
W at­
e r F a t
Pro- 
telds in­
soluble 
in hot 
water
Gelati-
noids
Flesh
bases Total
Leci­
th in * Ash Total
lareo
10709 
16622 
16661 
16692 
16738 
; 16767 
10796
1 Berkshire. . . .
2 Tam w orth  . . .
3 Chester W hite
4 Poland-China..
5 Duroo Je rsey ..
6 Duroc Jersey ..
7 Duroc Je rsey ..
8 Yorkshire . . .
85.70 
55.62 
63.60 
56 23 
52.48 
49.30 
62.10 
56.13
27.92 
26.03 
29.62 
28.27 
30.31
34.92
30.92 
26.71
12.44
13.38 
12.19 
10.25 
12.50 
11.69
12.38 
13.31
0.75
1.31
0.75
1.13 
0.75 
0.94
1.13 
1.00
1.06
1.40 
1.31 
1.75
1.40 
1.06 
0.62 
1.16
14.25
16.09
14.26
18.13 
14.65 
13.69
14.13 
15.46
6 . 8
0.25
110.45
0.20
0.28
K S
0.81 
1.02 
0.87 
0 91 
0.94 
0.87 
0.94 
0.99
99.86 
99.49 
98.39 
97.99 
98 68 
99.06 
98.04 
98.88
M ean s. . . 
M axima . . .
M inim a , , ,
63.62
66.70
49.36
29.33
84.92
26.03
12.27
13.38
10.25
0.97
1.31
0.75
1.22
1.75
0.62
14.46 
16 09 
18.13
0.47
110.83
0.20
0.92
1.02
0.81
98.79
99.49
97.99
•  In  ex trac ted  sample. s-
1 In  residue and  fa t  ex trac t.
T a b l e  x v i  i — Chemical composition of the meat of the pigs, by cuts. 
BACKBONES.
[D ata a re  s ta te d  in  percentages of the  original m aterial. ]
Serial
No.
P ig , num ber and 
varie ty
W a t
e r F a t
N itrogenous substances
Leci­
th in  * Ash Total
Pro- 
teidsin­
soluble 
in hot 
water
Gelati-
uoids
F lesh
bases Total
16681 1 B erkshire . . . 52.83 27.22 14.38 0.87 1.44 16.69 0.26 1.24 98.24
16714 2 T a m w o rth . . . 51.06 80.67 13.69 0.87 1.22 15.78 0.25 1.10 98.88
16623 3 Chester W hite 60.39 31.65 13.38 0.56 1.34 16.28 0.23 1.05 98.60
16654 4 Poland-China . 61.26 30.98 12.94 0.81 1.34 15.09 0.27 1.05 98.66
16590 6 Duroo Je rsey . 48.77 29.40 16.38 0.81 1.66 18.84 0.41 1.23 98.66
16748 6 D uroc Je rsey . 47.64 35.96 12.81 1.06 1.15 15.02 0.36 0.92 99.80
1076— 7 D uroc Je rsey . 63.09 28.07 13.88 1.06 1.19 16.13 $0.44 1.02 98.76
10799 8 Y orkshire . . . 50.65 29 61 14.13 1.25 1.28 16.66 $0.78 1.18 98.88
M eans . . . . 50.70 30.45 13.96 0.91 1-33 16.19 0.38 1 10 98.81
S M axim a . . . 68.00 35. W 10.38 1.25 1.65 18.84 40.78 1.24 99.80
Minima. . . . 47.54 27.22 12.81 0.66 1.16 15.02 0.23 0.92 98.24
*In ex trac ted  sample. f in  residue and  fa t ex trac t.
kind are of a practical nature as well as of a  scientific value, in indi­
cating w hat portion of the carcasses of anim als could best be used, 
for instance, for the m anufacture of extracts. A sim ilar study applied 
to beef cattle would reveal data  of unusual In terest In this respect. 
Again, we find the largest percentage of w ater In the case of the 
Berkshire, and also the sm allest percentage of fat, while the sm allest 
percentage of w ater and the largest percentage of fat a re  found In the 
Duroc Jersey, No. 7, th is showing a rem arkable concordance between 
the character of the m eats of the two cuts in the various animals.
“Short-cut hams.—Table 16 C contains a  comparison of the data 
of the m eat of short-cut hams. In th is out of m eat is found a sm aller 
percentage of fat, a  correspondingly large percentage of water, and, 
of course, in the increase of the m uscular tissue, a  very largely In-
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[D ata a re  s ta te d  in  percentages of the  original m aterial.]
N itrogenous substances
Serial
No.
Pig, num ber and 
varie ty
W at­
er P a t
Pro- 
teids in­
soluble 
in hot 
water
Gelati-
noids
Flesh
bases Total
Leci­
thin* Ash T..tal
16684
16713
16026
16655
1<596
16742
16771
16800
1 B erkshire . . .
2 Tamwor th
3 Chester W hite.
4 Poland-China .
5 Duroc Je rsey  .
6 Duroc Je rsey  .
7 Duroc Je rsey  .
8 Y orkshire . . .
29.6b 
28.8a
22.49 
22.43 
20.08 
16.51
20.49 
26.12
62.00
62.67
71.55 
71.52 
74.13 
78.78
73.56 
65.81
5.19
5.81
3.25 
3.69
8.25
3 06 
8.38
4 58
0.69 
O.f 1 
0.50 
0.44 
0.44 
0.88 
0 63 
1.00
l.ifl 
1.03 
0.84 
0.69 
0.87 
0.50 
0.75 
0 94
6.91 
7.15 
4.59 
4.82 
4.56 
8.49 
4.76 
6 50
0.11 
0.10 
0.0. 
0.01 
0.(8 
0.117 
«0 11 
$0 44
0.41
0.43
0.31
0.32
0.30
0.25
8.28
0.39
(19.11
99.20 
99.01
99.15
19.15 
99 64
99.20 
99 26
Means . . . .  
M axim a . . . 
M inima . . .
23.33
29.68
18.51
70 00 
78.78 
63.00
8.96
6.81
8.00
0.61
1.00
0.88
0.83 
1.08 
0 60
6.40
7.15
8.94
0.13
40.44
o.oa
0 34 
0.43 
0.25
99.20
99.54
90.01
* In  ex trac ted  sample. *
4 In residue and lmt extract.
T a b le  x v i k —  Chemical composition of the meat of the pigt, by cuts.
TAIL.
[D ata are  s ta te d  in  percentages of th e  original m aterial,]
N itrogenous substances
Serial
No.
Pig, num ber and 
varie ty
W at­
er F a t
Pro- 
teidsin­
soluble 
in hot 
water
Gelati-
noids
Flesh
bases Total
Leci­
thin* Ash Total
16686
16715
16628
1U657
16598
16744
16773
16a02
1 B erkshire . . .
2 T am w orth  . . .
3 Chester W hite
4 Poland-China .
5 Duroo Je resy  .
6 Duroc Je rsey  .
7 Duroc Je rsey
8 Y orkshire
24 02
25 77
15 16
16 50 
11 54 
13 94 
13 73 
18 50
6< 23 5 75 
b7 08 4 25 
79 69 3 00 
77 77i 3 44 
HI 62 2 00 
81 23 3 00 
81 74 2 81 
74 37 4 88
0 56 
0 69 
0 44
0 56
0 ol
0 44
0 50
1 06
0 50 
0 78 
0 62 
0 6<i 
0 62 
0 41 
0 44 
0 41
6 81
5 72 
4 06
4 64
2 9:1
3 fe5 
3 75
6 35
0 17 
0 10 
0 08 
0 09 
0 07 
0 06
||o 66
0 39 
0 30 
U 24 
0 31 
0 20 
0 23 
027 
0 S3 S
S
S
S
S
S
S
S
- M e a n s ..........Maxima. . • . 
M inim a . . . .
17 46 
25 77 
11 54
76 84 
84 62 
67 08
8 64 
6 75 
2 00
0 57
1 06 
0 31
0 56 
0 78 
0 41
4 77 
6 81 
2 9J
0 20 
||0 56 
0 06
0 28 
0 39 
020
99 66 
100 10 
99 31
•In  wx trac  It: J/sam ple. 11 llii'residue and fat'excract.
creased amount ot nitrogenous m atters. Again, the largest quantity 
of w ater and the sm allest quantity of fat are found in the m eat of the 
Berkshire, while the sm allest quantity of w ater Is found in the Duroc 
Jersey, No. 6, and the largest quantity of fa t in the Duroc Jersey, No. 7. 
The general relation of w ater and fa t is thus found to  be the same in 
this cut as in the two preceeding ones. In regard to  the nitrogenous 
substances there is quite a rem arkable variation. The largest percent­
age of nitrogenous bodies is found in Duroc Jersey, No. 6, while the 
sm allest Is found in the Duroc Jersey, No. 5. I t  seems ra th e r strange 
th a t two animals of the same breed show such a rem arkable discrep­
ancy in composition. In th is Instance, however, there is a deficit of 
m aterial am ounting to almost 3 per cent unaccounted for; so th a t the
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N um ber and 
Name of Pig
W at­
er F a t
N itrogenous substances
Leci­
thin* Ash Total
P ro­
te ids in­
soluble 
in hot 
water
Gelati-
noids
Flesh
bases Total
1 B e rk sh ire ....................
2 Tam w orth ....................
3 Chester W hite . . . .
4 Poland C h in a .............
5 Duroc Je rsey ................
6 Duroc Je rsey ................
7 Duroc Jersey................
8 Y o rk sh ire .................
M axim a....................
M in im a.....................
43 12 
40 60 
35 13 
37 17 
31 82 
29 42 
29 63 
39 91
43 98 
47 22 
54 83 
52 27
59 08
60 53
61 83 
32
9 21 
8 52 
6 84 
6 65
5 81
6 95 
5 82
7 82
0 67 
0 76 
0 63 
0 65 
0 62 
0 70
0 67
1 02
1 15 
1 07 
1 13 
1 03 
0 89 
0 88 
0 64 
0 88
11 03 
10 35 
8 60 
8 33
7 32
8 53 
7 13
9 72
0 25 
0 17 
0 18 
0 16 
0 09 
0 18 
6 44 
0 33
0 68 
0 80 
0 52 
0 52 
0 46 
0 54 
0 46 
0 56
99 06
98 94
99 26 
98 45
98 67
99 20 
99 49 
98 84
43 12 61 83 
29 42j 43 98
7 30 
9 21 
5 81
0 72
1 02 
0 62
0 96
1 15 
0 64
8 88 
11 03 
7 13
0 23 
0 44 
0 09
0 54 
Q 68 
0 46
98 99
99 26 
98 45
♦ In extracted  sample. $ Calculated from  averages of like cuts.
|| In residue and fa t ex tract,
Note —In all of these tables w here there  a re  more than  one lot of Duroc Jerseys, Lot 
5 is the  num ber of the narrow  ration lot, Lot 6 th a t of the  wide ration , and any other 
m entioned refers to those in the regular breed test.
T a b l e  x v i  m—Averages computed from all the bones of each cut of each ani­
mal, without marrow. „ 
[Percentages ]
N um ber and 
Name of Pig
W at­
er F at
N itrogenous substances
Leci­
thin* Ash Total
Pro- 
teidsin­
soluble 
in hot 
water
Gelati-
noids
Flesh
bases Total
1 B e rk sh ire ....................
2 T am w orth ....................
8 Chester W hite . . . .
4 P o land-C hina.............
6 Duroc Je rsey ................
6 Duroc Je rsey ...............
7 Duroc Jersey...............
8 Y o rk sh ire ................
M e a n s ......................
M axim a................
M in im a....................
38 94 
38 06
40 41 
42 70 
35 45 
33 78 
06 64
41 39
11 67 
15 06 
17 18
9 87
12 89 
17 64
13 70
14 08
17 50 
17 56 
17 57
16 51 
20 13
17 69
18 94 
18 32
0 38 
0 69
0 50
1 75
0 56
1 00 
0 56 
0 87
1 25 
0 81 
1 03 
1 56 
1 12 
1 22 
1 15 
0 94
19 13 
19 06 
19 16 
19 82 
21 81
19 91
20 65 
20 13
0 44 
0 04 
0 06 
0 53 
0 50 
$0 31 
IK) 43 
0 20
26 12 96 30 
25 85 97 57 
21 69 98 44
25 25 98 17
26 C6 98 31
26 06 97 70
27 07 98 49 
25 30 101 10
38 55 14 01 
42 70 17 64 
33 78j 9 87
18 03 
20 13 
16 51
0 79
1 75 
0 38
1 14 
1 56 
0 81
19 95 
21 81 
19 06
0 31 
0 53 
0 04
25 44 
27 07 
21 69
98 26 
101 10 
96 80
♦In the  residue a fte r  the rem oval of the  fa t $ Calculated from  averages of like cuts, 
ti In residue and lac ex trac t.
analytical data do not have the value which they would have did the 
summation reach more nearly 100. In the short-eut hams there is 
found a considerable increase in the quantity of both gelatinoid pro- 
teids and flesh bases over the am ounts in the cuts already described.
“New York Shoulders.—Table 16 D contains comparisons of the 
m eat of the cuts known as New York shoulders. In this cut we have a 
larger percentage of fat than in the one ju s t described, and a cor­
respondingly sm aller quantity of w ater and a sm aller quantity of 
nitrogenous bodies. The summation of the  analyses is not as satis­
factory as in most of the preceding cases, and in one ease a deficit of 
4Vi per cent is noticed. Working, 'however, w ith wet material, and in
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T a b l e  x v i  n —Analytical data fo r  marrow.
[rercentages.]
N itrogenous substances
N um ber an d  
nam e of pig
W at­
e r F a t
Pro- 
teids in­
soluble 
in hot 
water
Gelati-
noids
Plesh
bases Total
Leci­
thin* Ash Total
1 B erkshire  . . .
2 Turn w orth  . . . 
8 C hester W hite. 
4 Poland-China . 
6 Duroc Je rsey  . 
8 Y orkshire . . .
14.38 
13.31 
15.50 
16 74 
13.22 
14.*29
81.51 
84.48 
79 86 
78.35 
80.97 
81.58
2.00
1.38
1.88
2.66
2.88
1.8S
0.19
O.t/6
0.06
0.13
0.19
0.19
O.i 6 
0.06 
0.06 
0.03 
0.09 
0 03
2.25
1.50
2.00
2.72
3.16
2.10
0.46
0.05
(0.06)
(0.06)
'0.06)
0.06
98.58
99.34
97.42
97.87
97.41
98.03
Means . . . .  
M axim a . . . 
M inima . . .
14.57
16.74
13.22
81.18
84.48
78.35
2.10
2.88
1.38
0.14
0.19
0.06
0.06
0.09
0.08
2.29
3.16
1.50
0.13
0.46
0.06
98.11
99.34
97.41
* In  th e  residue a l te r  rem oval of th e  fat.
T a b l e  x v i  o —Analytical data fo r  skin.
(Percentages.)
N itrogenous substances
N um ber and 
nam e of pig
W at­
e r F a t
Pro- 
teids in­
soluble 
in hot 
water
Gelati-
noids
Flesh
bases Total
Leci­
thin* Ash Total
1 B e rk sh ire . .  .
2 T a m w o rth . .  .
3 C hester W hite
4 Poland-China .
5 Duroc Je resy  . 
A Duroc Je rsey  . 
7 Duroc Je rsey
50 24 
55 38 
40 78 
48 81 
86 49 
45 20 
50 39
17 11
14 15 
31 17 
23 81 
38 16 
20 59
15 75
26 25 
16 62 
4 5) 
8 87 
3 69
18 5)
19 19
6 89 
9 00 
6 06 
11 44 
11 38 
6 00 
10 13
1 37
3 12
7 89
5 37
4 93
6 08
8 34
b3 31 
28 74 
18 45 
25 68 
£0 00 
2-i 58 
32 66
tO 41 
$•< 25 
0 10 
0 25 
0 09 
0 06 
$0 15
0 63 
0 65 
0 53 
0 63 
0 48 
0 68 
0 78
101 70 
99 17 
91 03 
96 68 
94 22 
<» 06 
99 73
46 33 22 89 13 09 8 67 4 59 26 S’) 0 19 0 62 96 52
M axima. . . .  
M inim a . . . .
55 38 
35 49
38 16 
14 15
25 25 
3 69
11 44
6 00
7 89 
1 37
33 31 
18 45
0 41
0 06
0 78 
0 48
101 70 
91 08
* In  th e  residue, a f te r  rem oval of th e  fat. $In residue an d  fa t  ex trac t.
the m anner which was made necessary in such an investigation, i t  is 
not to be wondered a t th a t often discrepancies of th is  natu re  may 
occur.' These discrepancies are probably due chiefly to the determ ina­
tions of w ater and fat, which are the most difficult of all connected 
with the operation of determ ining the composition of fresh meats, and 
inasmuch as the w ater and fa t constitute by far th e  largest portion of 
the ma erial it is seen th a t these  'difficulties m ust now and then re­
sult in failing to se"ure in the summation an  accounting for all the  
(material present. The largest percentage of w ater In these  cuts is 
found in th e  Tam worth, and the sm allest percentage of fa t in  the  
Berkshire. The sm allest percentage of w ater is found In Duroc 
Jersey, No. 6, and th e  largest percentage of fa t in the same animal. 
The relation between the nitrogenous substances is sufficiently Indi­
cated in the tables, and calls for no especial comment. i 
“Feet.—Table 16 E  contains a comparison of the composition of 
the m eat of the feet of the different animals. In the  feet we find a 
marked difference in the analytical data, and especially on account of 
the fact th a t the feet, as is well known, contain large quantities ot 
gelatin, and, as the data show, also considerable quantities of flesh
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T a b l e  x v i  p—Analytical data for spinal cord.
[Percentages.]
N itrogenous substances
N um ber and 
nam e of pig
W at­
er F a t
Pro- 
teidsin­
soluble 
in hot 
water
Gelati-
aoids
Flesh
bases Total
Leci­
th in  • Ash Total
1 Berkshire . . . 65 70 26.76 3.88 0.69 0.16 4 73 $1.47 98.66
2 T am w orth . . . 46.45 45.39 4.C6 0 63 0.34 5.03 12.95 0.23 100.05
4 Poland-China . 48.86 42 94 5.P0 1.06 0.22 6.78 111.10 0.56 100.24
6 Duroc Jersey . 59.50 23.62 8.56 0.94 0.47 9.97 $1 47 94.56
7 Duroc Jersey . 20. 67.32 6.06 1.00 0 28 7.34 110.70 96.20
Means . . . . 4*. 27 41.21 5 61 0.86 0.29 6.77 111.54 0 39 97.94
Maxima . . . 65.70 67.32 1 8.56 1.06 0.47 9.97 |2.95 0.56 100.24
Minima. . . . 20.84 23.62 3.88 0.63 0.16 4.73 110.70 0.23 94.56
* In  the  residue a f te r  the  removal of the  fa t. $ In  fa t ex trac t calculated from  aver* 
a 'je j of like c a ti . || In fa t  ex trac t.
T a b l e  x v i  Q —A nrlytical data fo r  tendons. 
[Percentages.]
N itrogenous substances
N um ber and 
nam e of pig
W at­
er F at
Pro- 
teidsin­
soluble 
in hot 
water
G ela ti­
noids
Fle9h
bases Total
Lpci- 
th in  * Ash Total
1 Berkshire. . . .
2 T am w orth  . . . 
8 Chester W hite 
4 Poland-China..
6 Duroc Jersey ..
7 D uroc Je rsey ..
58.43 
61.55 
60 12 
56.68 
59.62 
57.91
13.40 
8.09
10.41 
11.68
9.32
14.02
22.24 
24 19
24.25 
24.75
25.25 
22.94.
4.44
4.31
3.25
5.50
4.63
8.94
0.62
1.37
1.31 
0.97
1.31 
0.97
27.50
29.87
28.81
31.22
31.19
27.85
110 45 
0.10 
0.28 
0.10 
0.08 
0.11
1 i 18 
1.09 
0.85 
1.48 
0.96 
0.87
100.96
100.70
100 47 
101.16
101 17 
100.76
M e an s. . . 
M axim a.. . . 
Minima. . . .
59 05 
61.55 
56.68
11.15
14.02
8.09
23.97
25.25
22.44
4.35
5.50
8.25
1.10 
1.37 
0 62
29.41 
31 22 
27.50
0.19
110.45
0.08
1.07 
1.48 
0 85
100.87
101.17
100.47
* In the residue af te r  the  rem oval of the  fat. II In  residue an d  fa t ex trac t.
bases. The total quantities of nitrogenous m atters, in proportion to 
the other m aterials, is much larger in the feet than in the preceding 
cuts, while the quantity of gelatin is shown with sufficient emphasis 
in the tables of analytical data. However, a rem arkable variation from 
the type is found in the feet of the Yorkshire pig, where the total 
am ount of nitrogenous m atter is only about half of th a t of the  other 
animals. The summation of th is analysis . shows approximately 100 
per cent, and therefore the feet of th is animal must be regarded as 
differing essentially from those of other pigs examined. In regard to 
the gelatin we find th a t the largest percentage is found in the feet of 
the Chester W hite, and the sm allest in those of the Yorkshire. The 
largest quantity of nitrogenous m atter Is found in the feet of the 
Berkshire, and the sm allest in  the feet of the  Yorkshire pig. Again, 
the Berkshire leads all the others in having a maximum quantity of 
w ater and a minimum quantity of fat in its feet. The sm allest quantity 
of w ater was found in the feet of the Poland China, and the sm allest 
quantity of fa t in the  feet of the  Berkshire.
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T a b l e  x v i r — Analytical Data fo r  hoofs.
[Percentages.]
Num ber and name of pig. W at­er. F at
N itrogenous substances
Ash Total.
Pro- 
teidsin- 
so.uble 
in hot 
water
G-elati-
noids
Flesh
bases Total
41. UJ 
43.4? 
«j» 31 
4 *. 52 
3.). 10 
44.68 
47.12 
52.2H
0.86
0.151
0.70
0.60
0.74
0.69
58.00
55.63 
60.25 
52.31
64.63 
53.50 
55.69 
46.75
0.93
0.98
0.89
0.81
0.85
1.02
100.88
100.69
101.15
101.24
101.32
99.89
5 Duroc J e r s e y .......................
0.49 0.71 100.21
tOO.77 
101.32 
99.89
43.82 
52 21 
3V10
0.67
0.86
0.49
55.85
64.63
46.75
0.88
1.02
0.71
T a b l e  x v i  s—Analytical data expressed in percentage, of the entire dressed 
animal, the head, leaf lard, and kidneys having been removed. ■
N itrogenous substances.
N um ber aud  name 
of pig.
W eight
in
pounds.
W a­
te r F at
Pro- 
teidsin 
soluble 
in hot 
water.
Gelati-
noids.
Flesh
bases. Total.
Leci­
thin. * Ash. Total
1 B erkshire . . . 129 3-5 43.10 40.46 10.45 0.89 1.16 13.02 0.27 2 57 99.42
2 T am w orth  . . . 141 41.09 42.97 9.65 1.15 1.14 11.99 0.17 2 63 98.85
3 Chester W hite 125 4-5 35.80 51.11 7.39 0.92 1.50 9.85 0.17 1 84 98.77
4 Poland China 146 2-5 37.83 48.90 7.27 1.11 1.21 8.66 0.19 1.83 98.41
5 Duroc Jersey- 
N arrow  ration 137 3-5 32.S2 55.07 6.55 1.24 1.14 8.99 0.11 2.01 98.50
6 Duro^ Jersey  
. W ide ration  . 167 1-10 30.31 56.81 7.73 0.93 1.11 9.80 0.19 1.75 98.86
7 Duroc Je rsey  . 149 1-5 30.58 57.68 7.03 1.10 0.78 8.96 0.42 1 81 99.45
8 Yorkshire . , . 160 3-10 40.39j44.35 8.89 1.42 1.08 11.44 0.31 2.40 98.89
Means . . . 144% 36.43 49.67 8.12 1.10 1.14 10 46 0.23 2.11 98.90
M axima . . 167 1-10 43.10 57.68 10 45 1.42 1.50 13.02 0.42 263 99.45
M inima . . 125 4*5 30.81 40.46 6.56 0.89 0.78 8.96 O.U 1.81 98.41
* In  ex trac ted  residue, except as noted  in  preceding tab les.
N o te—In  a ll of these tab les w here th e re  are  m ore than  one lo t of D uroc Je rseys, 
L ot 5 is the  num ber of th e  narr*>w ra tion  lot, L ot 6 th a t  of the  w ide ration , an d  any 
o th er m entioned refers to  those in  th e  regu lar breed  tes t.
“Spareribs.—Table 16 F  contains a  comparison of the composi­
tion of the  m eat of the spareribs. In th is case the largest percentage 
of -water was found in Duroc Jersey, No. 5, and the  sm allest in the 
Tamworth. The sm allest quantity of fa t -was found in Duroc Jersey, 
No. 5, and the largest in the Tam worth. The spareribs are rich In 
nitrogenous m atters, mostly of a proteid nature. The content of flesh 
bases in. the Poland China is rem arkably high, being nearly double 
th a t of the average. The summ ations of analyses for this table are 
satisfactory.
“Tenderloins.—Table 16 G contains a comparison of the tender­
loins of the  different animals. The maximum content of w ater in 
these cuts was found in Duroc Jersey, No. 7, and the minimum in 
Duroc Jersey, No. 6. The maximum content of fat is found in the 
Duroc Jersey, No. 6, and the minimum in the Berkshire. The tender-
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loins differ from all the preceding cuts in having a largely increased 
quantity of w ater and a decreased quantity of fat. On account of the 
muscular nature of the tissue the proportion of nitrogenous sub­
stances is larger than  in any of the cuts preceding. These substances 
are mostly of a proteid nature, there being only a  comparatively small 
quantity of gelatinoids and flesh bases. The ash of these .meats is 
also quite high, showing a large content of m ineral nutritive sub­
stances. The summations of the analyses are quite satisfactory.
“Neck bones.—Table 16 H contains a comparison of the m eat from 
the neck bones of the animal. These m eats show quite a  uniform 
composition, there being less variation among the different animals 
than  in alm ost any of the cuts secured. For instance, the maximum 
content of w ater in these m eats is 55.70 and the minimum 49.30, while 
the maximum content of fat is 34.92 and the minimum 26.03. There 
is also a quite uniform agreem ent in the content of nitrogenous sub­
stances as a whole and in each particular class, the variations being 
only nominal. The ash is also uniform in am ount and the summation 
of the analyses satisfactory. The m eat from the neck bones, there­
fore, shows the m ost uniform agreem ent in composition of different 
animals of any of the cuts yet studied.
"Backbones.—Table 16 I con tains a comparison of the composition 
of :'he m eat from the backbones. There is also here a  quite uniform 
agreem ent in the content of w ater and fat, the maximum content of 
w ater being 53.09 and the minimum 47.54, while in the  case of the 
fa t the maximum content is 35.96 and the minimum 27.22. The whole 
of the nitrogenous substances show also a greater uniformity, the only 
variation being in the case of Duroc Jersey, No. 5, where the to tal of 
the nitrogenous bodies is considerably higher than the mean of the 
other animals. Most of the nitrogenous m atter in the m eat of the  
backbones is protein, although the quantity of flesh bases ia in every 
case more than 1 per cent. The ash is also quite high, showing a large 
proportion of nutritive m ineral m atters The summation of the 
analyses is satisfactory.
“Trimmings.—Table 16 J  shows the composition of the trim m ings 
from the different animals. These trimm ings, as will be seen, consist' 
chiefly of the fatty  portions which are rejected in preparing the cuts 
for m arket. They are used principally for the m anufacture of lard. 
They therefore show an excessively high content of fa t and a compara­
tively low content of w ater and of nitrogenous bodies and ash. The 
f.nmmntinn of the analvses of th p R e  m a t e r i a l s  is therefore P t n i n e n t l y  
satisfactory. The analytical data show th a t the trim m ings from the 
different animals are quite uniform in composition.
“Tails.—Table 16 K shows the composition «f the m eat cut from the 
ta ils of th e  animals. H ere also we see a  large excess of fat, a  corres- 
rxwfline'lv small proportion of w ater and of nitrotr<»nons bodies and of 
ash. The tail m eats are n o t very concordant in the ir composition, 
there being large extrem es shown in the proportions of the various 
constituents. This is in a large m easure due to the carelessness of the 
cutters, as in some cases large quantities of fatty  tissue were left 
connected wii.h t.he m t desitmat.ed a* “ ta il.” while in other cases the 
same portions of the animals were placed with the “trim m ings.” The 
largesf am ount of w ater in the tail m eats is in the Tamworth, and the 
sm allest In the Duroc Jersev. No. 5. The largest quantity of fa t is 
found in the Duroc Jersey. No. 5. and the sm allest in the Tamworth. 
The summation of the analyses here is also very satisfactory.
“Average of all cuts.—Table 16 L confalns the average analyses of 
the m eats of all of the cuts from each of the animals. These analyses 
w ere calculated from the preceding data, combining all of the  meat*
4 0 9
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into one expression for each animal. These d a ta  are true averages; 
th a t is, each p art m aking up the mean in each case was given a weight 
according to the actual am ount of m atte r which It represented. The 
data therefore show in a  condensed form the  variations between the 
composition of the  m eats of the different animals. I t would not be 
fair to  ascribe the differences which are noticed in the composition of 
the m eats solely to  the influence of the breed, because with the excep­
tion of one instance, where there are th ree animals of one breed, each 
breed is represented only by a  single animal. In the case mentioned, 
however, w here there a re  th ree  animals representing the Duroc Jersey, 
it is seen th a t there is a m arked agreem ent in the m eat from each one. 
It is, therefore, fair to  presume th a t the single anim al for the other 
breeds represents fairly well types of th a t breed. W ith th is s ta te ­
m ent the data have a greater value as showing the comparison between 
the m eat of breeds than  they would have had had there been only a 
single Duroc Jersey  in the list. A study of the d a ta  shows th a t the 
Berkshire pig leads all o thers in having the maximum percentage of 
water and the minimum percentage of fat. The Berkshire, therefore, 
pound for pound, represents th e  least nutritive value of any of tht> 
breeds examined. N otwithstanding th is  fact, the Berkshire heads the 
list of all in its percentage of nitrogenous substances, and th is com* 
pensates in a large degree for its increased percentage of water. There 
is quite a satisfactory agreem ent between the nitrogenous substances 
in the distribution thereof in the  th ree classes named. The percentage 
of gelatinoid nitrogenous m atters is fairly constant, only in  one in­
stance, namely, th a t of the Yorkshire, rising much above the average.' 
All the o ther percentages are very near th a t of the mean.
“In regard to the flesh bases, only one falls considerably below the 
average, namely, the Duroc Jersey, No. 7, th e  o thers being very close 
to the mean. In total nitrogen there is a  m arked deficit in th e  case of 
the Duroc Jersey, No. 7, but th is is due not to  the  Influence of breed 
alone upon the  composition, but to a large excess of fa t in the  m eat 
of th is animal.
"The ash  shows a fairly constant •rum t'T  throughout, varying very 
little  from the mean.
“The summ ation of th e  analyses is fairly satisfactory. In no case 
is there as m uch as 2 per cent unaccounted for, th e  largest deficit being 
in tbe case of the Poland China, where it am ounts to 1.55 per cent. 
W hen the nature of the m aterial upon which th e  work was done is 
considered, the  figures are em inently satisfactory. These data  afford, 
it Is believed, a better basis for nu tritive studies of the m eats of pigs 
than has heretofore been supplied from any chemical laboratory.
“Average of bones.—Table 16 M contains the average composition 
of all the bones o/ each animal. No separate analyses of the bones 
from each cut were made. For each pig one composite sample was 
made, Including all the bones of the animal. As is to  be expected in a 
rase  of th is kind, it was found th a t the composition of the bones 
is reasonably uniform in the different animals. In regard to w ater, the 
largest quantity was found in the bones of the Poland China, namely, 
42.70, and the sm allest in the bones of the Duroc Jersey, No. 6, namely 
33.78 per cent. In regard to the content of fat, the largest quantity was 
found in the bones of the Duroc Jersey, No. 6, namely, 17.64 per 
cent, and the sm allest in th e  bones of the Poland China, namely, 9.87 
per cent.. The bones are extrem ely rich in nitrogenous substances, 
and these consist m ostly of the  proteid m atter Insoluble in hot w ater. 
The quantity of gelatinous m atter in bones Is not so great as would be 
expected, 'being but little  more, as a rule, than in the meats. On the 
o ther hand, the quantity  of flesh bases is larger than  would be ex­
4 to
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pected, being considerably in excess of the quantity of gelatinous m at­
ter. The to tal quantity of nitrogenous m atter in the different animals 
is rem arkably near the mean, the mean quantity being 19.95 per cent 
and the variation not being quite 2 per cent in any case from the mean. 
The ash, naturally  is very high. The summation of the analyses is not 
as uniform as could be wished, ranging from 100.90 per cent as the 
maximum to 95.86 per cent as a  minimum, a difference of little  over 5 
per cent. The difficulty of comminuting the bones into a homogenous 
mass, and thus securing an average sample, probably accounts for a 
g reat deal of the discrepancy seen in the  summations of the analyses. It 
is evident tha t the bones contain a very large am ount of nu trient m atter 
which would be available for digestion if they were sufficiently com­
minuted, since the ash consists almost exclusively of tricalcium  phos­
phate, which is insoluble, and thus would not in terfere greatly with 
the process of digestion. The bones of animals, however, are so val­
uable for fertilizing purposes th a t they have not been used to  any ex­
ten t for feeding, except for poultry.
“Average of marrow.—Table 16 N contains the average analyses of 
the sam ples of marrow from all the bones from each cu t of each ani­
mal, except in the case of Duroc Jerseys, Nos. 6 and 7, where th e  sam ­
ples of marrow were destroyed by mice. On account of the small 
am ount of m aterial a t our disposal, the ash In the  samples was not de­
term ined. The summation, therefore, represents only partially  the 
to tal ingredients, since it does not include the  ash nor the lecithin, 
which are very im portant components of the m arrow  substance. The 
marrow, as will be seen by the data, is essentially a fat product, more 
than 95 per cent of the whole weight of the m aterial being composed 
of fa t and w ater, th e  mean percentage of fa t in the whole sample being 
81.13, and of water, 14.57. The nitrogenous constituents of th'e m ar­
row, while being extrem ely im portant from a physiological point of 
view, have not much value from n nutritive print. They rnissliiute only 
2.29 per cent of the whole. There is a fairly good concordance seen in 
the composition of the marrow from the different animals. In point of 
fat, the g reatest variations are found in case of the  Tamworth, with 
a  maximum percentage of fat, and the Poland China, with a minimum 
percentage, the difference being, in round numbers, 16 per cent. The 
variations in w ater are less marked, while in the to tal nitrogenous m at­
te rs  only one, namely, the Tamworth, falls far below the others in the 
percentage contained. The summation is as good as could be ex­
pected. considering the fact th a t ingredients of considerable magnitude 
are omitted.
"Average of skin.—Table 16 O contains the average analytical data 
for the skin of all of the cuts of each animal. All the skin from each 
animal was mixed together and carefully comminuted by passing 
several tim es through a m eat chopper until a homogeneous mass was 
obtained. Prom this mass a suitable sample was taken, representing 
as nearly as possible the average composition of the whole. On th is 
were oerformed the analytical operations from which the d a ta  repre­
sented in table 12 were secured. The table contains the analytical 
data for all the animals eroppt No. 8. the Yorkshires, of which the 
sample was lost. The most rem arkable fact in connection with a 
<r»neral view of the data is th a t the skins have a high rank among 
the nitrogenous substances of the animal. The mean percentage of 
nitrogenous m atters in the skin is 26.35, and as the skin consists of 
almost h flf  its weight of water, it is seen th a t the dry skin would 
contain 50 per cent of its weight of nitrogenous materials. The next 
most im portant ingredient is, of course, the fat, of which the aver­
74
Bulletin, Vol. 4 [1898], No. 48, Art. 1
http://lib.dr.iastate.edu/bulletin/vol4/iss48/1
age Is 22.89. In th e  nitrogenous substances the protelds comprise 
about half o f the whole. Of the other half two-thirds belong to  the 
gelatinoids1 and one-third to the fleBh bases. The skin, therefore, is 
pre-eminently a gelatinous body. About one-half of th e  to ta l quantity 
of niirogenous substances it contains Is soluble in 'hot water, and one- 
th ird  of the half which is soluble is not precipitated by bromin. If the  
gelatinous m atters of the skin could be easily separated, they would 
be the most valuable parts of th e  anim al for the preparation of the 
flesh bases. Skins of animals, however, are usually more valuable for 
the m anufacture of leather than  for any other purposes.
"To go a little  more into the  detail of the  data  representing the  
composition of th e  skin, we find th a t the skin which had the  largest 
percentage of w ater belonged to  the Tam worth pig, and the one with 
the sm allest to  the Duroc Jersey, No. 5. Of fa t the largest am ount was 
found in th e  Duroc Jersey, No. 5, thus showing again th e  general 
relation of the  proportions of w ater and fa t to  which atten tion  has 
already been called. The sm allest percentage of fa t was found also in 
the case of the skin of the Tamworth, wITere the  percentage of water 
was largest. In regard to  nitrogenous substances the  most rem ark­
able variations are seen. In the Berkshire, which contained the  larg­
es t proportion of nitrogenous substances th e  tru e  proteids com prise 
by fa r the larger portion, followed by the gelatinoids, while th e  flesh 
bases form a  very sm all percentage of the whole. On the o ther hand, 
in the skin of th e  Duroc Jersey, No. 5, the quantity  of proteids Is com 
paratively small, while both the gelatinoids and flesh bases are high. 
W hether th is m arked peculiarity in th e  composition of the  skin i* 
due to  the influence of the breed or to accidental causes can not be 
stated. Probably, however, it is due to  accidental causes; as, for in­
stance. the Chester W hite and th e  Duroc Jersey  No. 5, show sim ilar 
compos!'ion of skins, but th is is quite different from the composition 
of the skin of Duroc Jerseys. Nos. 6 and 7. It is. possible, further, th a t 
owing to  the peculiar structure of the skin and the difficulty of secur­
ing a homogenous m ixture of It, portions of the skin from different 
cuts vary relatively in the sample which was taken for analysis. 
Thus. for instance, if a portion of the skin very rich in gelatinous 
m atter and flesh bases should form an excessive portion of the whole 
sample taken for analysis, the effect would be the sam e as Is seen In 
the data recorded. The summation of th e  analyses is generally satis­
factory. yet in  one ease there Is a deficit of 9 per cent, while In 
another there is an excess of 1.70 per cent. These variations are 
doubtless due to  the difficulty of securing a homogeneous sample for 
analytical purposes. Another source of unreliability in the sam ples of 
skin is found in the  difficulty of avoiding variations in the am ount of 
the underlying fatty  tissue Included in the sample. I t is practically 
impossible to remove all of the tissue properly belonging with the  skin 
without including a small ouantity of the adla^ent fatty  tissue.
“Average of sninal cord.—Table 16 P  contains the analytical data  
obtained In regard to the spinal cords of the different animals. Besides 
the  spinal cords nroner these samples included the layer of fatty  
m atte r which surrounds the spinal cord in the spinal canal. In some 
instances the cn an t'tv  of m aterial was not sufficient to  make a de 
term ination of the ash and in th ree instances the whole of the  m ate­
rial was lost. The d»tq. show ere^t variations in the composition of 
the spinal cords of different animals, esneciallv in the content of fat 
and water. The Berkshire had a sninnl cord in which the w ater pre­
dominated. while in 'Duro" .Tersev. No. 7. the fa t was the predom inant 
constituent. The nitrogenous substances a re  not so large as would
4 X2
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be expected in nerve tissue, and those which are present consist chiefly 
of the pro.eids and gelatinoids, the flesh Dases being only in relatively 
small quantity.
“Average of tendons.—Table 16 Q contains the analytical data  for 
the tendons of the animals, with the exception of two cases where the 
samples were lost. Considerably more than  half of the tendons in 
the fresh sta te  is water, while the fat, as is to  he expected, is quite 
low. The nitrogenous substances, next to th e  water, constitute the 
chief m aterial in the tendons, showing the largest percentage of nitro­
genous m atters of any part of the  animal, w ith the exception of th e  
hoofs. The true proteids and gelatinoids constitute by far the largest 
portion r>f the nitrogenous substances, the flesh bases being in  rela­
tively sm aller proportion. The ash in the tendons is higher than  In 
the meats. The summation of the  analyses, shows uniformly more 
than 100 per cent, which is probably due to  the use of too large a 
factor in computing the proteids of the different classes from the per­
centage of nitrogen. Variations in the composition of the tendons are 
sufficiently well shown in the footings of maxima and minima. The 
variation in  the content of w ater is not great, while in fa t the range is 
a very considerable one, as indicated by the percen tages.. The agree­
m ent in the percentage of nitrogenous substances is quite close, the 
tendons showing very little variation from a  m ean composition. The 
ash is also quite constant, the range of variation not being very great, 
except in the case of the Poland China.
"Average of hoofs.—Table 16 R contains the analytical data relating 
to the hoofs of the animals. The fa t content of the hoof is extrem ely 
small, while w ater constitutes alm ost half the entire weight of this 
substance. The nitrogenous substances were not separated into th ree 
portions, but w ere all estim ated as proteids by multiplying the nitrogen 
content by the factor 6.25. Considerable more than  half the total 
weight of the hoofs in the fresh sta te  consists of nitrogenous m aterial. 
The ash is not very high, only in one instance exceeding 1 pter cent. 
The summation of the analyses shows in every case more than  100 
except in the instance of the  Duroc Jersey, and th is  is doubt­
less due to  using the factor 6.25 in computing the to ta l am ount of nitro­
genous substances, inasmuch as the factor for the flesh bases, which 
were not determined in th is case, is considerably lower than  the one 
just, mentioned.
'  Tab’e 16 S contains the  percentages of the  different constituents 
of the entire dressed animal, excluding th e  head, leaf lard, and kidneys. 
The d a ta  are m ost in teresting  from a  practical point of view. It is 
seen th a t of the  en tire animals 36.43 per cen t 'was composed of water, 
49.67 per cen t of fat. 10.46 per cent of nitrogenous m atter, and 2.11 per 
cent of ash. It may excite rem ark th a t the  percentage of ash In the 
animal is so small when it is remembered th a t the whole of the 
m ineral m a t'e r  of the bones is included with the ash, but by referring  
to the table of the analyses of the bones it is seen th a t only about 25 
per >-ent of the ir to tal weight is m ineral m atter, the re s t being com­
posed of w ater and organic substances. The w ater and the organic 
substances are Included in the other data, and the ash therefore ex­
presses only the mineral m atters of the animal, including not only the 
bones, but also the m ineral m atters of the other tissues. In regard to 
the  nitrogenous substances, their proportionate division into t.hr^e 
classes is of Interest. It is seen th a t of the whole am ount 8.12 per 
cent belong to  the proteids insoluble in hot water, and 1.10 per cent 
to  the proteids of a gelatin aid nature, while 1 .14 per cent belonjrs to 
the nitrogenous bodies representing the flesh bases. Prom ' a nutritive 
point of view, the true proteids are the  most valuable. The gelatinoids
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are highly nutritious, but on account of the ir sm aller quantity do not 
have so high an economic importance from a  nutritive point of view 
as the other proteids. The flesh bases have a lower nutritive value, but 
are prized in many cases on account of the ir ready absorption and 
their stim ulating properties, being already in a sta te  suitable for par­
tial assimilation. The summ ation of th e  analyses as a  whole is ex­
trem ely satisfactory, only a little over 1 per cent of the total weight of 
the anim al being unaccounted for in the actual data obtained.
“Comparison of breeds.—In regard lo the details of the various con­
stituents, it is seen th a t the Berkshire leads all the o thers in the per­
centage of water, namely, 43.10. The sm allest percentage of w ater ia 
in the Duroc Jersey, No. 6, namely, 30.31. The largest percentage of 
fat is found in Duroc Jersey, No. 7, namely 57.68, and the sm allest in the 
Berkshire, namely, 40.46. Of the total nitrogenous substances, the 
largest quantity is found in the Berkshire, namely, 13.02, and the small­
est in the Duroc Jersey, No. 7, namely, 8.96. It is evident from an in­
spection of the table that the m eat of the Berkshire is better for the 
production of muscular strength, while th a t of the Duroc Jersey, No. 
7, is best suited for the production of animal heat. The Berkshire 
m eat would be best suited for the use of our army in Cuba, while the 
meat of the Duroc Jersey, No. 7, would be best suited for the miners 
of the Klondike. These rem arks are made without any expression of 
opinion concerning the type as a whole, but only on the data obtained 
from (he two animals. The examination of a large number of typical 
animals of each of the breeds would be necessary to establish a definite 
rule of th a t kind. It is fair to presume, however, th a t the single ani­
mal is to a certain  extent typical, and therefore represents to th a t 
extent racial characteristics.”
THIRD EXPERIM ENT, 1898.
In the third experim ent, conducted during 1898, wc were 
fortunate to secure a marked uniformity in the sows, and also 
in the you n g pigs. There were tw o Berkshires, two Poland 
Chinas, one Chester W hite, four D uroc Jerseys, one Y o r k ­
shire and two Tam w orths included in the trial. The sows 
and the pigs were thrifty and continued so throughout the 
experim ent, which of itself is a marked advantage in favor of 
the trial.
RESULTS B E F O R E  W EANING—T h i r d  E x p e r i m e n t  1898.
The follow ing table gives the total amount of feed con­
sumed by the sows and pigs before w eaning:
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TABLE XVII— FEED CONSUMED BY SOWS AND PIGS BEFORE WEANING— THIRD EXPERIMENT.
B r e e d Designation of Sow 
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43828 A. B. H. R ........................• 304.8 47.58 12.66 130. 17.5 144. 175. *2.60
419^4 A. B. H. 1......................... 299.48 46.64 10.88 136. 12.5 140. 171. 2.54
78404 A. P . C. K ............................ 221. 84. 117. 14. 88. 119. 1.88
102018 A. P. C. l : .......................... 190.73 30.20 101). 11. 72. 103. 1.68
12480 N . C. W . R .......................... 242.00 87. £8 121. 15. 104. 135. 2.05
5904 N . 1>. J . R ............................. 200.8 32.20 115. 4.8 88. 119. 1.78
12888 N . D. J .  R ........................... 209..1i 32.21 115. 4.2 88. 119. 1.78
12700 N . D. J .  B ...................... 209.8 32.20 115. 4.8 8*. 119. 1.78
12694 N .D . J .  R ................... 209.8 82.20 115. 4.2 88. 119. 1.78
101 (Bar Tag) 808.60 47.66 4.66 137. 20. 128. 159. 2.56
90 A. H . R ..................................... 808.20 47.20 11.08 158. 18. 140. 179. 2.64
845 D. H . R. ............................ 220.13 88.86 189. 82. 88. 119. 2.02
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TABLE XVOT— WEIGHTS AND GAIKS OP SOWS AND PIGS BEFORE WEANING— THIRD EXPERIMENT.
Br eed Designation of Sow (Registry N um ber)
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B erkshire. . . . 48826 A. B. H . R ........................
49954 A. B .H . R ...........................
8
6
7
6
616
412
490
£60
126
52
4.25
4.
27.14
31.60
22.89
27.60
.608
.62
*2.60
$2.64
46
44
6 days 
6 days
Poland-China . . 78404 A. P . C. R ......................
102018 A. P. C. R .......................
6
5
5
4
424
430
885
460
39
*20
4.6
5.4
20
19.60
16.4
14.1
.40
.62
11.88
*1.68
81
27
7 days 
4 days
Chester W hite  . 12480 N . C. W . R ........................ 4 4 800 286 14 5. 28.76 18.76 .68 12.05 86 6 days
Duroc Jersey . .
6904 N . D J .  R ........................
12698 N. D. J  E ......................
12700 N . D. J .  P ....................
12694 N . 11. J .  R .........................
9
10
8
8
8
6
6
6
254
806
270
456
210
270
266
426
44
86
5
31
3.4
3.4 
8.1 
8.6
14
16.1
14
17.6
10.6
12.7
10.9
14.1
.84
.409
.86
.45
*1.78
*1.78
$1.78
*1.78
81
81
31
81
6 days 
6 days 
6 days 
6 days
Yorkshire. . . . 101 (Ear T a g > ............................. 7 6 110 370 40 5.4 81.6 26.2 .68 *2.66 41 6 d a y i
T am w orth . . . 4
8
4
7
450
636
480
680
20
*14
4.26
17.8
87.6
86.6
83.25
17.7
.72 
. .55
*2.64
*2.02
46
82
6 days 
32 days
* Denotes G ain.
79
Curtiss and Craig: Economical production of beef.
Published by Iowa State University Digital Repository, 1898
The preceding table submitted shows a marked uniformity in
the gain by the youn g pigs representing the different breeds. 
It should be mentioned that in the instance of one litter of 
the Tam w orths the pigs were considerable older than those 
fepresented in the other breeds, and consequently the rate of 
gain would be expected to be slightly less. In all other in­
stances, however, the cost of gain and the rate shows a 
marked uniformity, which cannot be accounted for in any 
other way except that the pigs showed a high type of the 
breed they represented.
It will be noticed that the rate of gain is very similar to 
that of the second experiment.
RESULTS AFTER W EANING — T h ir d  E x p e r im e n t .
Representatives of the different breeds were selected to 
make up the different lots after weaning. There were ten 
Berkshires, ten Poland Chinas, ten D uroc Jerseys, nine 
Chester W hites, eight Tam worths, five Yorkshires 
and ten Durocs, the latter being divided into tw o lots that 
received a narrow and wide ration respectively
The subjoined table shows the amount of food eaten by 
each lot.
TABLE XIX— PEED EATEN BY EACH BREED, AFTER WEANING— THIRD EXPER­
IMENT.
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Shorts . . . . . 986.79 958.90 810. 917. 492 82 831.37 827.38 241.
B ran .......... 74 50 74.50 65.34 71. 37.25 66. 27.50
Corn Meal.. 1763.87 1706.67 1484.18 lt>78.95 880.30 1479 79 594.31 1484.51
Oil M eal.. . . 465.84 450.91 372 77 443.94 232.60 390.91 635.54 119.72
Gluten Meal 15. 15. 13.50 15. 7.5 12.66 116.25 19.
SheUedCorn 5470. 4466. 4876.20 5344. 2819. 4692 121620. 1831.
Skim M ilk.. 804. 793. 718 20 790. 401.65 648.88 393. 393.
B utterm ilk . 1730. 1720. 1911. 1720. 877. 1423.32; 845. 845.
Rape............
F lax M eal..
1630. 1630. 1588. 1588. 803. 1084.44 820. 830.
144.75
No. of Pigs. 
N utritive
10 10 9 10 5 8 5 5
R atio ....... 1 :7.1 1 :7.1 1 :7.1 1 :7.1 1:7.1 1 :7.1 1:4.9 1:7.7
Cost of Feed 138.44 $34.13 133.43 137.21 $19.55 $33.45 $30. $18.01
The w eights and gains of the pigs during the 164 days that 
they were fed after w eaning is given in the table which is here­
with appended.
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It will be seen that the gains of all the pigs were satisfac­
tory. In comparison with the second trial the rate of gain 
is very similar, though there are some differences to be seen 
in the different lots in the third trial.
4 18
TA EL E X ^ —  W E IG H TS AND G AIN S O F EAC1I B R EE D  A F f E R  W EAN IN G —
T H IR D  E X P E R IM E N T .
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Wpicrht Ju n e  1. . . . 427 322 232 294 225 412 111 101
A v e r a g e ..................... 42.7 32.2 23.77 29.4 43 51 5 22.2 21.8
W eight Novem ber 12 . 2144 1923 1615 1869 1182 1766 857 9!4
A v e r a g e ..................... 214.4 1U2.8 179-4 186.9 236.4 2-20.75 171.4 182.8
Total Gain . . . . 1717 1609 1383 1575 957 1:554 746 805
A verage Daily Gain 
per h e a d .................... 1.04 .97 .93 .95 1.16 1.03 .91 .98
D ry M atter, 
per pound gain . . 4.81 4.41 5 03 5.06 5.05 5.58 4.H7 4.48
Cost per pound Gain . 2.2 2.12^ 2.410 2.360 2.040 2.470 2.680 2.230
N um ber of Pigs in -Exp. 10 10 9 10 5 8 5 5
N um ber of Days in Exp. 164 164 164 164 164 164 163 163
Average Age of Pigs 
Ju n e  1 . . . . . *64.6 *54.1 *55. 152. *61. *74.6 *52. *52.
* W eights of th « Wide and  N arrow  Ration Jots w ere flr^t taken on Ju n e  2; hence 
the  difference in length of experim ent for these lots.
* Denotes days.
SLA U G H TER  TEST— T h i r d  E x p e r im e n t .
Representative hogs from each lot were sent to C hicago 
and sold by Messrs. Clay Robinson &  Com pany to Swift & 
Com pany, Novem ber 15th. Som e of the hogs were retained 
with the object in view of having a duplicate analysis 
made of them similar to that conducted by the W ashington 
Departm ent in the second experim ent. W e were not able, 
however, to complete arrangements for this; some of the hogs 
were kept from being slaughtered that they m ight be ex­
hibited at the Trans-Mississippi Exposition at Omaha. The 
Tam w orth chosen from the lot in this experim ent succeeded 
in winning the first prize of $75.00 in a class of forty-two 
entries for the best bacon hog.
Fifty-one of the hogs were slaughtered in Chicago, so that 
the omission of the few that made up the complete number on 
experim ent will not influence results materially.
T h e follow ing table shows the per cent each lot dressed 
and the apportionate w eight of each part.
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TABLE X XII— SLAUGHTER TEST OF 51 HOGS KILLED BY SW IFT & CO. NOVEMBER 15, 1808— THIRD EXPERIMENT.
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*1 4 Duroc Jersey 74.1 1 1% 34%|28H fA 3 1. i%i 2 k 'ia 11 1=K 3H 90 7 1% 8 H W< 6 1%15% 13 6*4 4 6909 Duroc Jersey. I'l. v* 8 80 VO 7*4 2k 41 5 HH LV4 4i */>25 V, 5 13 194 341 1U, 21 m 6% 2% J3 22 17 13 lAUO|3 4 Duroc Jersey. 77. 1 39%'33 a* %n S>M 2V, SillS 11 2 5 u 86 14 HH 8 5 3 1* 14 8 8 5H 7004, 9 Poland-China. 79. 2% im 84H VO 6 7 IX 4H 5 « U m 27 4<tf 12* 1 175 28 » 9^ 15 5 1% 557 17 V? 15V, 13 17205 4 T am w orth__ 78.6 m 43%36 •AV, 3‘/, % 15 3 2‘/, K.|84X'll 2?if 11 % 91 13 3H 11 7H 3 2V, 12 8 U 7 HflO6 9 B erkshire....... 77.9 96 |78 8 IH  57 6‘/, I & 5U1/, 25 5‘/, H 218 31 HV, 24 14 6 2% H 19 21 14 18H0
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* N arrow  R ation  L o t. 
lW ide  R ation  L o t.
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TABLE XXHI— REPORT ON CUTS OBTAINED FROM 51 HOGS— THIRD EXPERIM ENT.
B ought November 14th, killed November 15th, c u t Novem ber 18th, 1898, by  Sw ift & 
Co., Chicago, Illinois.
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4 Duroc Je rsey  . . A 1 123 724 36^4 22
(Narrow Ration) A 2 lufi 634 31% 20 1 10
A 3 115 73 36 2)‘4 lo *
A 4 13j 80 40 22% 11% 6301b, aver. 1721b
0 Duroc Je rsey  . . B 1 121 754 37* 21 io y,B 2 120 79 39^ 4 21>/* 10»t
B 3 1*0 62 41 23 114
B 4 1^ 6 76 •&* 23
B 5 114 69 314 22 11
B 6 142 87% W/a 25 12 4
B 7 121 744 - 3. * 20l£ 10*
B 8 107 63* 3 % 20 10
It 9 160 884 4934 29 144 162Jlb, aver. 180lb
4 Duroc Je rsey  . . C 1 114 70 35 21 104
(Wide Ration) C 2 13u 814 40* 21* 10%C 3 103 •634 31% 19 94
C 143 874 43% 26 13 7001b, aver.1751b
9 Poland-China . . D 1 151 90 45 30*4 15%
l» 2 132 80 40 2UK 13*
D 3 157 95)4 47% 30 15
D 4 133 79 394 25* 12%
D 5 lc6 804 40* 26 13
r> 6 144 86* 43% 28% 14%
D 7 120 714 35% 25 124
D 8 149 874 43% 28 14
D 9 13 o 81 404 26*4 13* 17201b, aver.l911b
4 T am w orth  . . . E 1 166 101* 50% 29 J4 14%
E 2 16H 97 484 27% 13%
E 3 159 This hot? cu t as follow s:
1 Cum berland. 45lj 1 Am Clr Bk, 21iz
1 long c u t ham,19;<j 1 clear belly, 113^
1 Amer. ham , 1 N .Y.- h ldr, 11*
E 4 14<* 934 40% 26 13 8601b, aver. 2151b
9 B erkshire . . . F  1 135 83 414 25 12m;
F 2 164 99 494 28 14 '
F 3 140 86 43 25 li 12%
F 4 160 98 49 28l/a 14*
F  5 140 824 41 >4 26»i 13%
F 6 159 95% 47% 28H 14%
F 7 134 80* 4!)% 24% 1%F  8 181 109% 54?| 32 16
F  9 140 85 424 26 13 18801b, aver.2091b
4 Y orkshire. . . . G 1 156 964 48* 21* 10%
G 2 208 ias 64 3414 17%
G 3 189 1134 56% 30% 15%G 4 14a 83* 41% 26 * 13* 9301b, aver. 3321b
Chester W hite . H 1 113 86% 33% 19% 9%
H 2 108 62‘i 31% 20 X 10 \H 3 115 694 34% 21* 10%
H 4 121 714 35% 22^ 11*
H 5 181 i«6* 53% 31* 15%
H  6 129 75 374 24 12
H 7 94 53 264 18* 9 *
H 8 179 112 % 56* 28 14 14501b, aver.1811b
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421
American Short Cut Ham and Cumberland middle cut from the leanest and 
lattest carcass in the lot of pure bred Poland C hinas—Third  Experiment.
Y IE L D  OF V A L U A B L E  C U TS—T h i r d  E x p e r i m e n t .
In addition to the details furnished in the table g iv in g  the 
slaughtering results, the w eights of the m ost valuable cuts 
were determined, and these have been arranged for com ­
parison.
T he three particular cuts which were noted were the sides, 
cum berlands and the hams. T he w eights returned by the 
different breeds have been arranged for comparison. In the 
report subm itted, the prices of the different cuts have not 
been given as in the report of the second trial, consequently 
it is impossible to submit the total value of these cuts for 
each part.
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422
American Short Cut Ham  and Cumberland m iddle Cuts from the leanest and 
fattest carcass in the lot of pure bred Tamworths—Third Experim ent.
C U R IN G  OF CU TS— T h i r d  E x p e r i m e n t .
In addition to answering the foregoing questions, the agents 
submitted the follow ing critical comm ents on the manner in 
which the cuts from each lot cured for their market. W e 
quote this as received, exceptin g that we have added the 
additional inform ation of g iv in g  the name of the breed after 
the number of the lot to which the agent makes reference.
“We consider, out of the eight lots sampled, that for Cumberland 
cuts, lots seven and eight (Yorkshire and Chester W hites) opened best. 
The quality of meat appeared firmer, and the breed of hog right for 
making this average. We like the lots one and two (Duroc Jersey, 
narrow ration, and Duroc Jerseys in breed te s t) , very w ell as regards 
leanness and length of sides, but they did not show up as firm in the 
fat as lots seven and eight; no doubt this was owing, to a certain  
extent, to  the m ildness of the cure. If they had done so, w e should 
consider the kind of hog very suitable in every way, as the long hams
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American Short Cut Ham and Cumberland middle Cuts from the leanest and 
the fattest carcass in Iheilot of pure bred Berkshires—Third Experim ent.
off lot two were leaner than any of the others. W e cannot suggest 
any kind of side meat for our market. Lot three would suit. Even if  
made into short clear, the hams and shoulders would he too fat. Lot 
four (Poland China), five (Tamworth) and six (Berkshire) would 
make better long cuts than Cumberlands.”
SUITABILITY OF THE CUTS FOR MARKET—T h ir d  E x p e r im e n t .
Representative cuts were sent by Messrs. Swift &  Co. to 
their L iverpool agents and from them they obtained valuable 
opinions in regard to the suitability of these cuts for the 
English market. W e submit the report just as received, with 
the exception of the fact that we have inserted the names of 
the breeds, facts which were not known to the representatives 
subm itting the opinions. In forw arding this report to us, 
Messrs. Sw ift &  Co., say:
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424
American Short Cut Ham  and Cumberland middle Cuts from the leanest and 
attest carcass in the lo t of pure bred Yorkshires—T hird  Experim ent.
“W e were able to ship every piece w ith  the exception of tw o short 
cut hams belonging in F . 4 and E. 2, w hich were so badly bruised that w e  
rejected same here and did not include them in the shipment. You w ill 
notice in  looking over the report that in a great many instances our agents 
speak favorably of the short cut hams, whereas Cumberlands from the 
same hogs are not considered favorable. The reason for this is that the 
short cut hams look leaner than the sides from the same hog.”
The report, from Messrs. Swift &  C o .’s representatives is 
given on pages 393 to 397.
It is exceedingly difficult, ow ing to the vast number of de­
tails which enter into this experim ent to exactly  determine 
the final relative positions of the merit of each of the breeds. 
It is necessary to consider their standings from various points 
of view. T o  determine their com parative positions regarding
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425
American Short Cut Ham  and Cumberland middle Cuts from the leanest and 
fattest carcass in the lot of pure bred Chester W hites—Third  Experiment.
the progress before w eaning it is necessary to consider the 
amount of gain secured and the total cost of the feed con­
sumed by both sows and pigs. From  the total gains it is 
necessary to add or deduct the amount that the sows gained 
or lost during the trial. W hile this m ay not seem com pletely 
satisfactory, yet it certainly makes a more just m ethod than 
to ignore these features.
The table which is appended gives the average cost of one 
pound gain during each trial and then from the total results 
of these trials a general average has been obtained. This 
data is quite fair to be used for com parisons because the 
different representatives of the breeds were under very similar 
conditions. It will be seen by this table that the Yorkshires 
decidedly led the others, with the Tam w orths second. Then
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American Short Cut Hams and Cumberland middle Cuts from the leanest and 
the fattest carcass in the lot of the pure bred Duroc Jerseys—Third  Experim ent.
the Poland Chinas, Chester W hites, Berkshires and D uroc 
Jerseys, in the order named.
T a b l e  x x i v .— Show ing  cost per 1 lb. ga in  d u rin g  three years o f experim en­
ta tion  . — Sows a n d  p igs before w ea n in g .
1896. 1897. 1898. Average of th ree
cts. cts. cts. experim ents.
Berkshire®................................................  5.54 1.50 4.43 4.29
Poland Chinas......................  . . . . . . . . .  3.44 2.56 3.26 3.15 .
Chester W hites................................ ... 3 55 2.35 3.36 3.27
Duroc Jerseys.......................................... 4 .45*14.48 4.31 5.61
Y orkshires...............................................  3.87 .67 2.28 1.83
T am w orths...................................... .. 3.16 1.31 3.81 2.22
Cross Breds.......... ............................... 6.80
* This high cost is due to the  g rea ter loss in  w eight of the  Duroc Jersey sows in 
com parison w ith  th a t of the  others.
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A m erican  S ho rt C ut H am  and  C um berland  m idd le  C uts from  th e  leanest and  
fa ttest carcass in th e  lo t o f  D uroc Je rseys th a t w ere fed a  W ide or C arbonaceous 
R a tio n .—T h ird  E xperim en t.
T a b l e  x x v .— Show ing  cost per 1 lb. ga in  durin g  three years o f  experim en­
ta tion .— P igs a fter weaning.
1896. 1897. 1898. A verage of th ree
eta. c ts ets. experim ents.
B erksh ires..............................................  3.01 2.17 2.23 2.33
Poland C h in a s ... ............. ................... 2.76 2.24 2.12 2.23
Chester W hites....................................  2.95 2.28 2.41 2.46
Duroc Jerseys........................................  2.45 2.07 2.36 2.27
Y o rk sh ires ..........................................  2.55 2.09 2.04 2.14
T am w orths..........................................  2 62 2.31 2.47 2.42
Cross Breds............................................  2.81
Narrow Ration...................................... ................1.93 2.68 2.26
Wide Ration.......................................... ............... 1.84 2.23 2.01
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A m erican  S h o rt C u t H am  and  C um berland  m idd le C uts from  the  lean est and  
th e  fa tte s t carcass in  th e  lo t o f  D uroc Je rseys th a t w ere fed a N arrow  or N itro ­
genous R a tio n —T h ird  E xperim en t.
T he cost of a pound of gain after w eaning offers a very fair 
means for com paring the fattening qualities of the representa­
tives of the different breeds. T h ey  were fed exactly  the same 
rations under similar conditions as far as it was possible to 
m ake them, and as the feeding period extended over a con­
siderable length of time in each trial and the trials duplicated 
for three years, it would seem that these results should offer 
an exceedingly fair means of comparison regarding this one 
feature.
T h e results printed on page 439, cover the three years’ work 
with a general average based on the total returns of each ex­
periment. In this it will be seen that the Y orkshires again 
lead, with the Poland Chinas second. The D uroc Jerseys
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are a close third, followed by the Berkshires, Tam worths, and 
the Chester W hites in the order named.
A  feature that the packer considers im portant is the per­
centage that the hogs will dress. T a k in g  the returns from 
both trials in dressed weight, the Y orkshire has given slightly 
the best returns. T h ey are followed by the Poland Chinas, 
the Tam worths, the Chester W hites, D uroc Jerseys and B erk­
shires respectively.
M ore im portant perhaps than the total dressed w eight is 
the value of the cuts which the carcasses return. This value is 
based on the provision market at the time that the pigs were 
killed. A s will be seen from the returns, the Y orkshire is 
first, followed by the Tam worth. Poland Chinas, D uroc 
Jerseys, Chester W hites and Berkshires.
Considering the consum ers’ preference, which is closely 
related to the demands of the market, the data which have 
been submitted and the observations secured through the 
exam ination of the carcasses shows that the Tam worths is 
decidedly superior to the others in this requirement. W hen 
the hogs were dressed and on the hooks at the slaughtering 
house, experts, without any hesitation, selected the T am ­
worth carcasses in preference to any other, because of their 
length and the even distribution of the small layer of fat cover­
ing the outside of the carcass. This characteristic gives the 
carcass the most value for the m aking of bacon. W hile the 
Tam w orth proved superior to the others, there was very little 
distinction made in the estimation of the experts in regard 
to the relative position of the representatives of the other 
breeds. T he latter were all too fat or too short. In regard 
to the first qualification, the Y orkshires were the m ost de­
ficient, as the thickness of the fat on the back was much 
greater than the trade desired. R anking next to the T am ­
worths here the Berkshires (which not only stood high in 
this feature when slaughtered but also led in results from anal­
yses), followed by the Chester W hites, and the D uroc Jer­
seys, both of which were about equal in this feature. The 
length of the side was badly w anting in the case of the 
D urocs and the Polands.
A  considerable portion of our meats is exported, and the 
demands of the British m arket is fairly indicative of the needs 
of the export trade. The elaborate report made by the agenls 
of Messrs. Swift &  Co clearly indicates that for exportin g the
429
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Tam w orth secures the preference. T h e  carcasses not only 
show more adaptability for being made into the various cuts 
that are desirable by the export trade, but the more equal 
distribution of fat and lean are also features which m ake the 
meat of this breed most desirable. T he report further shows 
that the proper position of the other breeds would be about in 
this order: Berkshires, D uroc Jerseys, Chester W hites, P o ­
land Chinas and Yorksires.
A  comparison of the feeding of wide and narrow rations 
shows that in regard to the cost of gain after w eaning (the 
time that these differences were made apparent) the wide ra­
tion in both the trials of the two years made the cheaper gain. 
T he effect of the food on the carcass is clearly brought out in 
several particulars. In regard to the percentage dressed, we 
find that in both instances the lots receiving the wide ration 
dressed a higher percentage than those fed on a narrow one. 
A nother feature connected with this, and perhaps influencing 
these results is the fact that the carcasses of the wide ration 
lot were much fatter than those of the narrow ration and 
comparison from the photographs show ing the cuts from 
these lots will make this evident.
T he same feature appears in the report of Messrs. Swift & 
C o .’s representatives regarding the suitability of the cuts for 
export trade. In the report it will be noticed tliat tiie cuts 
fed the narrow ration were in every instance considered suit­
able for the E nglish market, while the comm ent received on 
those given the wide ration was almost invariably that they 
were too fat.
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T H R E E  R E P R E S E N T A T IV E  POLA N D  CH IN A S.
BRED BY IOWA AGRICULTURAL COLLEGE.
RECORD OF BREED.
1st Exp. 2nd Exp. 3rd Exp
Duration of feeding trial (days)................................ ... 92 153 164
Number of pigs in ex p e rim en t....................................5 8 10
Average age beginning June 1st (days)................... ...68 59 54
Average weight beginning June 1st (lbs)................. ... 40.4 38.25 32.2
Average daily gain (lbs)......................................................... 72 1. .97
Average dry m atter per lb . gain (lbs)............: ___ _4.24 8.92 4.41
Average cost of feed per lb. gain (cts)..................... ...2.76 2.24 2.12
Selling price per hun ’d live weight Chicago market 3.76 3.55
Average per cent, dressed m eat................................. 78.2 79.
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T H R E E  R E P R E S E N T A T IV E  T A M W O R T H S.
BRED BY IOWA AGRICULTURAL COLLEGE.
RECORD OF BREED.
1st Exp. 2nd Exp. 3rd Exp.
D uration of feeding trial (days)................................. 92 153 164
Number of pigs in  experim en t..................................  7 10 8
Average age beginning June 1st (d a y s ) .................. 49 60 74
Average weight beginning June 1st (lbs)................ 32.5 52.1 51.5
Average daily gain (lbs).................................... ...................77 1 1.03
Average dry m atter per lb. gain ( lb s ) .....................  4.03 4.07 5.58
Average cost of feed per lb. gain (cts).....................  2.62 2.21 2.47
Selling price per hun’d live weight Chicago m arket $3.80 $3. 55
Average per cent, dressed m eat....................................................78.4 78.6
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T H R E E  R E P R E S E N T A T IV E  B E R K S H IR E S .
BRED BY IOWA AGRICULTURAL COLLEGE.
RECORD OF BREED.
1st Exp. 2 n d  Exp. 3 rd  Exp.
D aring of feeding trial (d ay s)..................................  92 153 164
Number of pigs in experim en t..................................  10 10 10
Average age beginning Jnne 1st (d ay s)................... 59 43 64
Average weight beginning June 1st (lbs)................ 26 30.8 42.7
Average daily gain (lbs)..................................................68 1.03 1.04
Average dry m atter per lb. gain (lbs).......................... 62 3.81 4.81
Average cost of feed per lb. gain (c ts .) ................... 3.01 2.17 2.23
Selling price per hun ’d live weight Chicago m arket $3.80 |3 .50
Average per cent, dressed m eat...................................................76.2 77.9
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T H R E E  R E P R E S E N T A T IV E  Y O R K SH IR ES.
BRED BY IOWA AGRICULTURAL COLLEGE.
RECORD OF BREED.
1st Exp. 2nd Exp. 3rd Exp.
Duration of feeding trial (days) .................................92 153 164
Number of pigs in  experim ent................. ................  6 9 5
Average age beginning June 1st (days) ................. ..69 68 61
Average weight beginning June 1st (lbs) ............. ..34.6 46.3 45
Average daily gain (lbs)..............................................  .8 1.16 1.16
Average dry m atter per lb. gain (lbs) ...................  3.98 3.65 5.05
Average ccst of feed per lb. gain (cts).....................  2.55 2'09 2.04
Selling price per hun’d live weight Chicago market |3 .70 $3.55
Average per cent dressed m eat..................................................... 79 79.6
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T H R E E  R E P R E S E N T A T IV E  C H E S T E R  W H IT E S .
BRED £ Y IOWA AGRICULTURAL COLLEGE.
RECORD OF BREED.
1st Exp. 2nd Exp. 3rd Exp.
Duration of feeding trial (days)............................... ...92 153 164
Number of pigs in experiment.................................. ...10 10 9
Average age beginning June 1st (days)................... ...58 49 55
Average weight beginning June 1st (lbs)...................32.7 29.8 25 7 '
Average daily gain (lbs)....................................................... 74 1.01 .93
Average dry m atter per lb. gain (lbs)..................... ...4.60 3.94 5.06
Average cost of feed per lb. gain (cts).....................  2.95 2.28 2.41
Selling price per hun ’d live weight Chicago market 3 70 3.55
Average per cent, dressed m eat................................................... 78.4 77.s
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T H R E E  R E P R E S E N T A T IV E  D U RO C JE R S E Y S .
BRED BY IOWA AGRICULTURAL COLLEGE.
RECORD OF BREED.
1st Exp. 2nd Exp. 3rd Exp.
Duration of feeding trial (days)................................  92 153 164
Number of pigs in experim ent....................................  10 9 10
Average age beginning June 1st (days).................  58 60 52
Average weight beginning June 1st (lbs)................ 34 38.5 29.4
Average daily gain (lbs)..............................................  .9 1.1 .95
Average dry matter per lb. gain (lbs).....................  3.86 3.37 5.06
Average cost of feed per lb. gain (cts).....................  2.45 2.07 2.36
Selling price per hun ’ d live weight Chicago market 3.70 3.55
Average per cent, dressed m eat.................................................. 77.1 77.
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T H R E E  D U RO C JE R S E Y S  R E P R E S E N T IN G  W ID E  R A T IO N .
BRED BY IOWA AGRICULTURAL COLLEGE.
RECORD OF LOTS.
2nd Exp. 3rd. Exp.
Duration of feeding trial (days)................................  153 164
Number of pigs in experim ent..................................  5 5
Average age beginning June 1st (days).................  51 52
Average weight beginning June 1st (lbs)...............  38 21.5
Average daily &ain lba (lbs)........................................  1.38 .98
Average dry m atter per lb. gam (lbs).....................  3.19 4.48
Average cost of feed per lb. gain (cts).....................  1.84 2.23
Selling price per hun ’d live weight Chicago market 3.70 3.55
Average per cent dressed m eat..................................  79.3 77.
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T H R E E  D U RO C JE R S E Y S  R E P R E S E N T IN G  NARROW  R A T IO N .
BRED BY IOWA AGRICULTURAL COLLEGE.
RECORD OF LOTS.
2nd Exp. 3rd Exp.
Duration of feeding trial (days)................................. 153 164
Number of pigs in experiment......................................... 5 5
Average age beginning June 1st (days)................... .... 54 52
Average weight beginning June 1st (lbs)............... .....35 22.2
Average daily gain (lbs)..............................................  1.26 .91
Average dry m atter per lb. gain (lbs)...................... .....3.28 4.87
Average cost of feed per lb. gain (cts)..................... .....1.93 2.68
Selling prioe per hun ’d live weight Chicago market 3.70 3.55
Average per cent, dressed m eat......................................77.1 74.1
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TABLE XXVI.— RANK OF THE REPRESENTATIVES OF ALL BREEDS BASED ON ALL TRIALS.
Average cost per 
lb. of gain before 
weaning.
Average cost per 
lb. of gain after 
weaning.
Returns in  percent­
age dressed weight.
Total value of cuts 
in carcasses.
Quality of m eat— 
desirable mixture of 
fa t and lean.
Suitability for Ex 
port trade.
1. Yorkshire 1. Yorkshire 1. Yorkshire 1. Yorkshire 1. Tam worth 1. Tamworths
3. Tamworth 2. PolandChina 2. Poland China 2. Tamworth 2. Berkshires 2. Berkshire
8. PolandChina 3. Duroc Jersey 3. Tamworth 3. Poland China 3. Chester W hite 3. Chester W hite
4. Chester W hite 4, Berkshire 4. Chester W hite 4. Duroc Jersey 4. Durocs 4. Duroc
f>. Berkshire 5 Tamworth 5 Chester W hite 5. Poland China 5. Poland China) Berkshire
6 Duroc Jersey 6. Chester White
1 Duroc Jersey
6. Berkshire 6. Yorkshire 6. Yorkshire
439
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T he results which have been obtained by the English 
agents of Messrs. Sw ift &  Co. suggest an inquiry into the 
extent of this trade, the possibility of catering to it further, 
and the best m ethods of doing this. T h e greater portion 
of the h o g  products that are im ported into Great Britain 
com e from the U nited States. T h e follow ing extract taken 
from  a press despatch, com ing from  Secretary W ilson of 
the Departm ent of Agriculture, bears out this statement:
“In order to ascertain facts up to date concerning our bacon in the 
markets of Great Britain. Secretary Wilson applied to Consul Lathrop, 
at Bristol, and under date of Sept. 21, 1897, the consul reported, saying 
the British markets are supplied almost wholly by the United States, 
Canada and Denmark. These countries contribute to that market 
4,000,000 cuts of 112 pounds each, with an approximate value of $40.-
000,000. During the last five years the United States has sent more 
than half this amount to the British markets. Denmark supplied 
during the same year 1,200,000 hundredweights and Canada 500,000 
hundredweights. Thus the United States contributed 1,000,000 more 
hundredweights than both Canada and Denmark and yet, because of 
the prices received for our bacon, we received about the same amount 
of money that went to the countries supplying the smaller quantities.
During the first six months of the present calendar year, this coun­
try made'a large proportionate increase, shipments for that, period 
amounting to upward of 1,830,100 hundredweights. The commercial 
reports show that at the same time Denmark s°nt to the same marVets 
551,710 hundredweights, while Canada fell to 106,791 hundredweights. 
This change in the amount of shipments has been due to the fact that 
Canada, Denmark and Great Britain have been scarce of hogs of all 
classes and breeds.
The bacon imports at Bristol, England, reach 150,000 hundred­
weights per annum. It is expected that this amount may be reduced, 
because ocean freights are likely to divert largo shipments to Liverpool 
Bristol and Liverpool supply large areas, sending bacon all over the 
south and west of England, and also to Wales, which is a large con­
sumer. ,
While American bacon brings only 6% to 8 cents a pound, the British 
bacon brings 15 to 17 cents. Secretary Wilson says that, with our 
better feeding facilities, if  we would breed the Tamworth pigs, we could 
get as good prices as do Denmark and Canada, and we might even get 
as good prices as are paid for the English product. The differences in 
prices are constant and have been for many years.”
Bearing on the same subject the D rovers’ Journal of W ed­
nesday, June I, 1899, says:
“A recent report from Great Britain, received at the Trades and Com­
merce Department here shows that the small increase in the quality of 
chilled beef imported from the United States does not justify the conclu­
sion that the increase in the live stock trade is simplv a transference from 
that, to the dead meat branch. There was very little chilled beef sent 
from Canadian ports, and it left much to be desired, both as resrards quality 
and condition when it reached the British market. The most extraordi­
nary development in the English meat trade last vear is stated to have 
been in the importation of pork. From Holland and Belgium there is an 
old established business. These are the only two countries named in the
THE EXPORT TRADE IN HOGS.
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English Board of Trade returns, the remainder of the imports being 
grouped under the head of “other countries,” aud the quantities so given 
are, in 1896, 16,859 cwt. , and for 1898, 299,737 cwt , or 41,963 cwt. more 
than the combined exports to Great Britaiu from the first two named 
countries The enormous increase is chiefly from the United States, and 
at Liverpool alone, 83,263 carcasses were landed last year from United 
States ports aud 7,793 from Canada besides boxes of loins aud other parts.”
PREMIUM PRICE OF OTHER COUNTRIES—THE RESULT OF 
SPECIAL PRODUCTION.
It maybe thought that this trade is not such as to make 
it worth considering as a specialty. Som e figures along 
this line show ing the difference in prices that are obtained 
where the trade is specially catered to, will be interesting, 
in "T h e  Farm ing W o rld ” of Toronto, Canada, for June 12, 
1900, we find the follow ing com m ent on the differences in 
price existing at that d a te :
“Hogs are hogs just now and the farmer who has a dozen or so to 
dispose of will realize a little fortune. Last week on Toronto market 
prices for select bacon hogs, not less than 160 nor more than 200 lbs. 
in weight, ran up to $6.87% per cwt., the highest price reached in 
years, and from present ii'dicr'tici s it may be the end is not yet. As 
compared with last year at this time prices are from $1.50 to $2.00 per 
cwt. higher, an advance of about 30 per cent, and as compared with 
prices in the early fall of 1899, fully 50 per cent higher. Our market 
report of June 14th, 1898, select bacon hogs were quoted $5.15 to $5.20 
per cwt... and thick and light fats at *4.70 to $4.75; so that., as compared 
with price- at this season for the past two years, this year’s figures 
pre away in advance. Compared with last week’s prices at Buffalo, 
To’-onto prices are fully $1.50 per cwt. in advance, showing that these 
extra high values are peculiar to the Canadian trade, and the market 
for fiT’e Wiltshire side which this country produces, and for which 
there is a growing demand in England.”
F ollow in e tin this comparison we find the L ive  Stock 
T?eo.ort of C hicaeo, June 14, 1900, has the follow ing summary 
of prices for that week:
“The week onenpd with an active demand from all sources, and not­
withstanding the liberal receipts here Monday, buyers all took hold 
freely and bought the supply up at strong prices. Since then, however, 
a bearish feeling has developed and values have taken a sharp decline of 
20 cents. The inquiry from shippers has been light and today there 
was pra-tirallv ^o range in values, the good, bad and indifferent sell- 
ins largely at $5.00, with the the very best at $5.02% and $5.05. The 
heavy receipts at western points, together with the lower price of pro­
visions. have been the principal causes of the break, and with present 
conditions prevailing we can only expect a continued weak market. 
On the other hand, stocks are not heavy and the market would readily 
respond to any increase in demand. The course of future values is 
uncertain, but nrpsent prices are still prettv good and we think market­
able hogs should be kept coming forward.”
Tt will be seen from these, reports that there is a marked 
difference existin g in-the" value of the h o g  products that 
come from Canada and D enm ark in comparison with those
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that leave this country. This difference exists not only at 
this time, but has existed for some years. Ina circular sent 
out by T. M. Sinclair &  Co., pork packers of Cedar Rapids, 
Icw a, dated Sept. 13, 1897, they present this leature as fol­
lows :
‘‘The demand for light bacon hogs instead of heavy grades yielding 
a large per cent of lard is becoming more marked every year. The 
t in e  is already at band when the former will be the most profitable 
grade that can be raised. Packers are encouraging farmers to pay 
more attention to this demand by widening the difference in values of 
the two grades. Heavy, coarse hogs do not make the quality of bacon 
and hams that consumers now insist upon having. An instance of this 
came to our knowledge a day or two ago when a farmer brought in 
some heavy fat hogs, and after having sold them refused to purchase 
meat from the same store ‘‘because it was too fat.” He, like a good 
ma-’y others, demanded lean meat. Our Canadian friends, realizing 
this fact, have for some years been breeding and feeding for export 
trade, aud have closely approximated the choice quality of English, Irish 
and continental products.
On Friday, Aug. 6th, the Canadian market for bacon hoi s ruled 
at $5.80 to $5.85, with sales as high as $6.00, and the bacon was sold 
at relative prices in foreign markets. On the same day Chicago quo­
tations were $3.85 to $3.92%, or a difference of fully $2.00 per hun­
dred. Apart from the fact that the product of lean hogs is better suited 
to the consumer, and therefore of greater value, it is also a fact that 
beavv hogs are far more liable to die from heat, not only on the farm, 
but also in shipment. The question also arises as to whether fat hogs 
are not more susceptible to disease and less able to withstand cholera 
?nd other epidemics. It is plain that they entail greater loss when they 
die. It is probable that a change of the breed in Iowa favoring some 
known bacon producing stock, would be of great advantage in this direc­
tion a^d at the same time it might, by introducing a fresh strain, 
lessen the tendency to disease. Another point of equal, if  not greater 
importance to Iowa farmers, is that they may raise two crops, espe- 
ciallv if a winter shelter, which may be made very cheaply, is pro­
vided. This would give lighter weights, while giving more and better 
hogs.”
W ith these figures in view, the question arises, will it pay 
the farmer in Iow a to produce the type of hogs that is de­
manded at the advance named, or w ithout any premium. 
The great obstacle in the w av of producing the bacon hog 
seems to be the belief that it is necessary to secure a prem­
ium of some kind before its production m ay be made profit­
able. The statement is made that unless the packers will 
nav a hieher price for the bacow h o e  than they f° r the 
lard hoe. it will not be profitable to produce the former. 
The best argum ent against this reasoning is the fact that 
better prices are paid where the h ogs are received in any 
ouantitv for that trade: In the general m arkets of this coun­
try, the bacon h o g  is not recognized and does not receive a 
premium largely because there are not enough to put on
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the m arket to m ake the type a com m on one. It is the gen­
eral statement of m ost of the packers that if they conld se­
cure enough of these hogs so as to be certain of receiving 
a steady supply, they could then afford to pay a better price. 
O n this point, L. F. Swift, of the firm of Sw ift &  C om ­
pany, U nion Stock Yards, C hicago, has said:
“If our farmers would produce a baoon type of hog, using those 
breeds that ' :rnish this product in Ireland, Denmark or Canada, and
what is still more important, feed and breed for bacon, they could pro­
duce it at a profit and still lower price, which would enable American 
packers to supply the fine bacon to the English market.
For such a type of hog the packer could and would pay a higher 
price than for the ordinary hogT A good deal of misapprehension on 
this point exists because light hogs do not always command a premium. 
As before shown, the fact that a hog is light is no evidence that he will 
make the grade of bacon wanted. In fact, the light hogs such as we 
get now are used simply to make light bacon for ordinary use, and 
such bacon does not always command a premium over the heavier sorts. 
When it does, the packers pay more for this class of hogs; when it 
does rot, they pay less, because the balance of the hog is less profitable.
Another point to be understood is that no packer can undertake to 
supply any special grade of meat unless he is sure that he can secure 
a steady and sufficient supply of the raw material. Unless there are 
enough bacon hogs to insure this sufficient supply, it is not reasonable 
to expect them to command the price they would if the packer knew it 
was safe to notify his customers abroad that he would furnish them 
the bacon wanted in any quantity and for delivery at any time named.
When asked whether ‘the bacon hog can be as profitably or more 
profitably produced by farmers in the corn belt than the common Amer­
ican hog?’ I can only answer that this is a question depending alto­
gether upon local conditions. The man who fattens his hogs as part 
of his cattle feeding, using them to utilize the droppings, cannot grow 
a bacon hog at all. Whenever the daily receipts show a satisfactory 
percentage of true bacon hogs, they will command a substantial pre­
mium. The question of whether the premium will be enough to offset 
the increased cost of production will be settled by each individual for 
himself. We believe that the man who devotes his attention intelli­
gently to the production of the bacon hog will get more money for his 
work than the ordinary hog raiser.
The question of the corn belt cuts little figure, as an exclusive corn 
feed w ill not make the quality of meat wanted. Corn can be only one 
elem e-t in the food. The Canadians use largely peas, barley, oats, 
wheat-bran and shorts. The need is for a food that will form a large 
percentage of lean meat, and corn furnishes fat and heat.”
OBJECTIONS COMMONLY MADE AGAINST THE BACON HOG.
A gainst the production of the bacon hog, the argum ent 
is made that it can not be produced econom ically in the corn 
belt. W hile there is no doubt but that com  will produce 
nork cheaper than any other grain, yet it by  no means fol­
lows that the bacon hos: m ay not be econom ically produced. 
Investigations at the O ntario Experim ent Station show that 
a m oderate amount of corn in a ration does not m ake the
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meat unsatisfactory. It was com m only supposed that corn 
produced soft bacon, and pasturing on rape was also charged 
with this, but exact investigation shows that these charges 
are unfounded. W here hogs follow  steers that are receiving 
a ration consisting only of corn, it is out of the ques­
tion to think of producing the highest quality of bacon, 
but with a rational system  of feeding including pasturing 
on clover, rape, the feeding of skim-milk, barley, oats and 
a limited amount of corn there is no doubt but with the 
right type of a hog, high priced bacon m ay be produced 
in the corn belt. It is evident that this product m ay be put 
on the m arket to the very best advantage in those sections 
where the legum inous crops like peas, clovcr and others 
of this kind do best.
It has been said that it would be well for the h o g  feeder 
in the corn belt to be satisfied with supplying the cheaper 
meat, or the fat pork which satisfies the demand of the poor­
est trade. W hen there are possibilities of producing the 
very highest priced bacon, it w ould seem unwise to neglect 
these simply because the present product finds a market. 
It is very evident that where there is an abundance of skim 
m ilk to be fed, bacon of the highest quality m ay be produced 
and as a rule this feed is abundant on Iow a farms.
A nother obstacle supposed to be in the w ay of rearing a 
bacon hog, is the supposed fact that it costs m ore to produce 
the bacon hog, than it does the lard hog. In general
this is true, but the difference is so slight that this factor 
m ay be almost com pletely ignored.
In this direction Prof. H . H ayw ard of the Pennsylvania 
Station has summarized the results of his study as follows:
“In a number of breed tests conducted by various experiment sta­
tions where the Tamworth, the bacon type, was fed, the following re­
sults were obtained which may. be of interest. At Geneva, N. Y., it 
was found that the average cost of pork from the Poland-China for 
three years was 4.01 cents per pound and from the Tamworth, at the 
same time and for the same length of time, it  was but 3.81 cents per 
pound.
In averaging the results obtained from the Maine. Massachusetts
and Ontario Experiment Stations, where Berkshires, FoLand-Chinas, 
Tamworths, Chester Whites and Duroc-Jerseys were fed, it was found 
that the Poland-Chinas required 407 pounds of food to produce 100 
pounds of gain, the Berkshires 419 pounds, the Tamworths 420 pounds, 
the Chester Whites 500 pounds, and the Duroc-Jerseys 522 pounds.”
T he data collected at this station shows that representa­
tives of the bacon type are not m uch behind some of the 
best of the representatives of the lard hog,w hile in some
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The photo engraving fromjthe Ontario Farm ers Institute Report, showing “ the 
packers m odel;” the extreme length, levelness and smoothness of the pig are 
clearly in evidence.
cases they have proven to be superior. The fact that the 
bacon h o g  is sold when about six  months old, w eighing 
about 175 pounds is very favorable for m aking a profit for 
them. F o r with the liberal use of skim m ilk and good  feed­
in g  of the sows, it is possible to successfully follow the prac­
tice of rearing tw o litters a year.
THE TYPE DESIRED FOR BACON PURPOSES.
The fact that few understand the type of h o g  which the 
bacon market requires has perhaps been the main reason 
w hy it is generally accepted that it costs more per pound 
to raise a h o g  of the bacon type than one of the lard type. 
It is not com m only thought that the hogs of the bacon type 
are im proved breeds. It is generally supposed that they are 
hogs having all the characteristics of the razor backed native 
hogs that represent all that is undesirable for feeding pur­
poses. The first point necessary to m ake clear is that a thin 
h o g  is not in any sense a bacon hog. In the bacon h o g  it 
is desirable to have about one and one-half inches of fat with 
an abundance of lean flesh in the carcass. It is flesh,
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A photo engraving taken from the Ontario Farmers,* Institute Report, where it 
appeared to illustrateja pig in condition ‘"too th in”  for the bacon m arket. I t  is 
further stated in thisjreport to be “ a sample of thousands of unfattened hogs sold 
by the farmer at a loss to himself and of no satisfaction to the packer.”
A photo engraving taken from the Ontario Farm ers’ Institute Report, showing 
a pig forced from birth . And on this account very deficient in the qualities desir­
ed in the bacon hog.
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muscle or lean m eat that is desirable and not in any sense 
a thin carcass. A n  im portant point am ong the desirable 
characteristics of the bacon h o g  is that of form. T h e side 
should be as lon g  as possible with great depth and levelness 
from  shoulder to  hip should be the leading characteristic. 
The shoulders should not bulge out and the hams should 
not be pendant and plum p as in the case of the lard h og. If 
a straight edge is laid along the side of the typical bacon 
h o g  it should touch every point from  the start of the shoul­
der to  the end of the hind quarter. W idth  is not sought for 
but length  and depth are cardinal points. Q uality is a  valu­
able characteristic, for lightness o f bone, fineness of hair, 
smallness of head and other waste parts are em inently de­
sirable. In  addition to being even and sm ooth in flesh w ithout 
any soft or flabby parts, there should be a striking trimness 
about the appearance of the whole hog. This is observable 
in the smoothness b y  which the shoulder and hind quarter 
join the side and it is also brought out very clearly b y  the 
thick trim belly w hich is characteristic of the bacon type. 
T o  present this typ e in contrast it will be interesting to  sub­
mit the score cards that are used in the class room s for the 
purposes of instruction at the Iow a A gricultural College. 
T he first shows the points and their value when ju d g in g  fat 
hogs and other relates to the bacon types. Close com ­
parison of these will brin g out the points that distinguish 
the type
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A photo engraving from the Report ot the Royal Agricultural Society ot 
G reat Britian, showing the principal cuts from a side of bacon trimmed for m ar­
ket.
L E F T  C E N T E R  R IG H T
1. Corner of gammon. 3. F lank. 8. End of collar.
2. T hree-quarter gam m on. 4. Thin S treaky. 9. P rim e  p a r t  of collar.
5. Long loin. 10. Fore hock.
6. Thick streaky.
7. Back and  rib.
In regard to the weight that is desirable, the packers uni­
form ly prefer from 170 to 200 pound live weight. It is easy 
to secure an abundance of evidence bearing on this point, 
from the packers in this country and Canada but perhaps the 
most decided preference exists in the English market, T o  
present this in detail the follow ing extract from  the Farm ers 
G azette published in G reat Britian, dated Septem ber 16, 1899
will prove interesting.
“As illustrative of the type of pig which is now in m ost demand 
among bacon curers, it may be mentioned th a t Messrs. H arris, the 
famous curers, of Colne, in W iltshire, advertise th a t the pigs for which
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Carcass of a fat hog showing the division commonly made and the relative 
prices of the various parts in Chicago m arket.
they give the highest prices are those weighing from 120 to 190 
pouuds, aud having less than inches of fat along any part of the back. 
For these they will pay 6d per score lbs. higher than  for next class,
i. e., pigs under 210 lb3. and not having m ore than  2% inches of fat 
along the ir backs. Pigs under 230 lbs. and no t having a g rea ter th ick­
ness than 2% inches of fat along the ir back, are ranked as  th ird  class. 
Those over th is  weight are still less valuable, and are  not sought for 
by the best curers. As indicative of how w eights affect prices in the 
case of pigs it is interesting  .to note th a t while Messrs. H arris a t 
present offer 7s. 6d. per score lbs. for pigs weighing under 190 lbs., 
they a re  giving only 7s per score lbs. for those weighing tip to 210 lbs., 
and only 6s. fid. for those weighing up to  230 lbs.”
TH E FEED ING  REQUIRED TO PRODUCEJBACON.
W hile the testim ony of these experim ents is m ost strongly 
directed towards em phasizing the necessity of securing the 
right type of a h o g  as represented in the bacon breed, yet 
the results show that the question of feeding is one of equal 
importance. W here the different breeds were put on the 
same feed and given similar m anagem ent it was found that 
typical representatives of these showed m arked difference in 
the market. O n the other hand when different lots were made 
up consisting of animals bred exactly  the same, it was clearly 
determined that marked differences in the carcasses resulted 
from the feeding of different rations. In both trials it was very 
manifest that the feeding of a wide ration or one rich in car­
bonaceous materials resulted in a carcass excessively fat while 
the feeding of a  narrow ration, or one rich in nitrogenous 
materials made a carcass containing much more lean meat 
or muscle.
There is a feeling am ong those that are feeding what may 
be termed the lard h o g  that the developm ent of this new 
feature nam ely the production of the bacon hog, is go in g  
to  in som e w ay injuriously affect their interests. This has
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U s e d  f o r  I n s t r u c t i o n  o f  S t u d e n t s  in F a t  H o g s  
A t  I o w a  A g r i c u l t u r a l  C o l l e g e -
GENERAL APPEARANCE:
Weight, estimated ............ac tual.............. lbs. scoxe
according to age ,........................................................ 6
Form, deep, broad, low, long, symmetrical, com­
pact, standing squarely on legs............................. 10
Quality, bone clean ; hair silky, skin fine............... 10
Condition, deep covering especially in  region of 
valuable c u ts ; smooth, mellow and free from 
w rinkles........................................................................ 10
HEAD AND NECK:
Snout, medium length, not coarse...................  . . . 1
Eyes, full, mild, bright.........  ................................... 1
Face, short, cheeks fu ll................................................ 1
Ears, fine, medium size, so ft.................................... 1
Jowl, strong, neat, broad .......................................... 1
Neck, thick, medium leng th ...................................... 1
FOREQUARTERS:
Shoulder, broad, deep, full, compact on v>p......... 6
Breast, advanced, w ide.............................................. 2
Legs, straight, short, strong ; feet medium size ... 2
BODY:
Chest deep, broad, large g ir th ................................. 2
Sides, deep, lengthy, closely ribbed....................... . 6
Back, broad, straight, thickly and evenly fleshed. 10
Loin, wide, thick........................ : ................................ 10
Belly, stra igh t............................................................... 2
HINDQUARTERS:
Hips, wide apart, sm ooth............................................ 2
Rump, long, wide, evenly fleshed, stra ig h t........... 2
Ham, heavily fleshed, deep, w ide.............................
Thighs, fleshed close to hocks....................................
10
2
Legs straight, short, strong ; feet medium s ize ... 2
Total.......................................................................... 100 - ~i
led to ridicule being directed against the bacon h o g  and it 
has in other ways originated unjustified opposition. It can 
not but be admitted that one of the injurious influences 
bearing upon the h o g  m arket at the present time is the fact 
that the m arket is very frequently overcrowded with the one 
class of hogs. If a division of this industry into the raising 
of bacon hogs as well as the production of lard hogs, is 
brought about, so that the tw o types are distinctly reco g­
nized in the market, it would seem very evident that it w ould 
m aterially help the price of the lard hog. T h e creating of a 
demand for a new product w ould necessarily lighten the com ­
petition in the other direction, which it is natural to suppose
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S C O R E  C A R D
45i
F o r  J u d g i n g  B a c o n  N o g s  a s  T a u g h t  a t  t h e  I o w a  
A g r i c u l t u r a l  C o l l e g e .
GENERAL APPEARANCE:
Weight, 170 to 200 lbs. the result of thick cover of 
firm f le sh ..................................................................... 6
10
10
10
1
1
1
1
1
1
6
2
2
4
8
10
2
10
2
2
6
2
2
Form, long, level, smooth, deep.................................
Quality, hair fine, skin thin, sm ooth; firm even
covering of flesh.........................................................
Condition, even thick covering of flesh and not 
soft, flabby fat. Thickness of flesh underneath 
desirable, smooth covering of flesh, free from
lumps and wrinkles w ith  thick trim  belly............
HEAD AND NECK-.
Snout, fine.....................................................................
Eyes, full, mild, b righ t................................................
Face, slim .....................  ............................................
Ears, trim , medium size..............................................
Jowl, light, tr im ...........................................................
Neck, medium length, ligh t........................................
FOREQUARTERS-.
Shoulders, free from roughness, smooth, compact
and same width as back and Lind q u a rte r ..........
Breast, moderately wide, fu ll..................................
Legs, properly set, short, strong bone, clean, pas­
terns uprigh t...............................................................
BODY:
Chest, deep, full g ir th ...............................................
Back, medium and uniform in w idth, smooth. . . .
Side, long, smooth, level from beginning of shoul­
der to end of hindquarters. The side a t all 
points should touch a straight edge running from 
from fore to h indquarter..........................................
Ribs, deep, uniformly sprung....................................
Belly, trim , firm, thick without any flabbiness or 
shrinkage at flank.....................................................
HINDQUARTERS.
Hips, smooth, wide, proportionate to rest of body.. 
Rump, long, even, straight, rounded towards tail 
Ham, firm, fleshed deep, rounded.............................
Thigh, fleshed low towards hock.............................
Legs, properly set. short, strong, feet medium size
100
would result in stronger prices. Instead of desiring to check 
the development of bacon production it would seem the best 
policy for the h og breeder to try and encourage it by pro­
ducing the type and feeding for the purpose of satisfying the 
bacon market.
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Fattening Range Lambs.
C. F . CURTISS. JOHN A. CRAIG.
T h e conditions that at present exist in the sheep industry 
of this country favor the division of it into tw o main lines, 
the rearing of feeding stock in the far west on the range and 
the fattening of the same in the central states where grain 
grow ing is more extensively followed. In the range country 
the cheap grazing and the possibility of carrying sheep in 
large bands enable the sheep breeder under such conditions 
to produce feeding stock in a healthy and profitable manner. 
B u t the same conditions which enable him to  do this are 
m ore or less opposed to the production of grain that is needed 
in fattening them. O n the other hand, the farmer in the cen­
tral states does not have the range nor the cheap lands re­
quired, but he produces an abundance of the grains and fod­
ders needed to finish lambs to the highest degree for market. 
Consequently the sheep industry of this country has been 
developing in different sections alon g these lines. T he cen­
tral states, of which Iow a m ay be termed the equal of any as 
a feeding ground, are g iv in g  more and m ore attention to the 
possibilities of finishing western lambs for market. It was 
the recognition of this that led our Station to begin experi­
ments with the fattening of range lambs in 1897 and to dupli­
cate the same w ork in 1898.
It is intended in this account of our experim ents to group 
together these tw o trials in fattening range lambs and from 
these deduce some principles that m ay be safely applied in a 
general way.
In both trials the lambs were purchased for us by Messrs. 
Clay, Robinson &  Co., of the U nion S tock  Yards, Chicago, 
and brought by them from M exico. T h ey  represented the 
different crosses that have been made on the native stock of 
that country. There were equal numbers of D ow n crosses, of 
L o n g  W ool, M erino grades and native stock.. In the report 
which has been published of the first trial (Bulletin 35, F atten­
in g  R ange Lam bs; C. F. Curtiss and J. W . W ilson), the lambs 
w ere divided into their different grades, but it has been 
thought best to group those in the first trial together in this
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report, and it was also considered best to do this in the second 
trial, in order that we m ight get facts of general application 
which would be of the most use to those desiring information 
relative to the profit in fattening ranjje lambs.
In the first trial there were 252 lambs, and these were fed 
for n o  days— Dec. 1st, 1896, until M arch 20th, 1897. In the 
second trial 191 lambs were fed for 105 days— N ov. 16th, 
1897, to Feb. 28th, 1898. F eeding this number for such a 
length of time gives us fair results for arriving at conclu­
sions. The lambs were fed m ostly out of doors, w ith access 
to shed room  for shelter. T h ey  had dry quarters, but the 
equipm ent for feeding was nothing m ore than what any farm 
m ight easily arrange.
The lambs were put on experim ent as soon as they arrived 
at the Station and fed until they were thought to be ready 
for market. The second trial was a duplication of the first, 
exceptin g that there were not as many lambs on the experi­
ment and they were not fed quite as many days as in the first 
trial. The follow ing statement will show the gains of the 
lambs in w eight during both trials with the amount of food 
eaten and the cost.
In this table it will be noticed that the lambs were quite 
light in w eight at the beginning of the experim ent. They 
were small lambs, such as may be considered representative of 
the M exican sheep. B oth  lots averaged a little over 50 lbs. 
at the beginning of the experim ent, which is small w eight for 
lambs of that age. A t the end of the experim ent it will be 
seen that they averaged about 80 lbs. This w eight was very 
favorably received by the market. Because of the fact that 
these lambs go  on the m arket fat at this w eight, they find 
favor am ong the buyers at the stock yards. A  lamb w eighing 
from 80 to 100 lbs., smooth with flesh, will sell for more per 
pound than one that is heavier. T he average daily gain of 
these lambs shows a marked uniform ity in both trials and 
m ay be taken as thoroughly representative of what m ay be 
expected from feeding range lambs. G ood native lambs 
should gain just about twice as much as these range lambs. 
B ut the fact that the range lambs had only dry pasture and 
no grain previously makes it difficult to secure rapid gains 
from them by heavier feeding.
It will be noted in the table also that, with the exception of 
the bran and oil meal, the feeds that were those m ostlv grown 
on our Iow a farms, while the others are easily obtainable.
453
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RESULTS OF TW O TRIALS IN FATTENING RANGE LAMBS.
W EIGHTS A N D  GAIN S.
Total
w eight
beginning.
M in t T rial 
253<amb9 
110 days. 
Second T rial 
101 lam bs 
106 days
Average
w eight
beginning.
13010
10840
Total 
w eight 
a t  end
lbs.
51.6
t6.7
lbs.
16490
Average 
w eight 
a t  end
Total
gain.
lbs.
80.1
81.1
lbs.
7193
4650
Average 
daily  gain Oats.
lbs.
.26
FOOD EATBN  A N D  COST.
lbs
11039
9334.B
B ran Cv.rn.
lbs.
2078
1051.1
lbs.
12540
10470
Oilmeal
lbs.
1295
1664.5
Boots
lbs.
14562
H ay.
lbs.
67440
31640
Fodder
Total 
cost of 
feed.
lbs. t  c ts . 
$199.41
200.68
Cost 
of 1 lb. 
gain.
cts.
2.7
4.3
ro o n d s 
d ry  m a tte r  j .  
fo r 1 lb. g ’n  £
lbs!
10.16
10.74
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The m ost striking feature of the first trial is the low cost of 
gain, as it was in that instance below 3 cents. In the second 
trial the cost of a pound of gain was slightly beyond 4 cents. 
This difference is due, in some measure, to the difference in 
the scale of prices that was used. A s  this scale will be used in 
the financial statement which follows, it will be well to add it 
here.
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PRICES OF FEED PER CWT.
F irst Experiment. Second Experiment.
B ran............................................ 35 cts. 45 c ts .
O ats............................................ 62 c ts .
Shelled Corn.............................. 20 c ts . 35 c ts .
O ilm eal...................................... 90 cts. $1.00
25 c ts .Hay ......................................... 20 c ts .
Corn Fodder............................. 12.5 cts.
Roots. ....................................... 5 cts. . 5 c ts .
.It will be noted that these prices are the average m arket 
prices and not those which m ight represent the cost of rais­
ing these feeds on farms. In the financial statement which is 
appended, the aim has been to include all costs and returns 
except those for labor. In the first trial the lambs cost, when 
laid down at our Station, $3.80 per hundred, and the same 
was their cost in the second trial. A fter being fattened, the 
selling price in the first trial was 5.03 cents per pound at the 
U nion Stock Y ard s in Chicago. In the second trial they 
brought 5.45 cents per pound in the same market. In the first 
trial the lambs sold in a depressed m arket and in the second 
the m arket was a fair average of that year, though since then 
prices have been much better. In the credit that has been 
given the lambs in the financial statement it should be stated 
that the actual reductions have been made for freight, com ­
mission, feed and all other details regarding their cost, except­
ing that of labor.
FINANCIAL STATEMENT.
D eb it. C redit Profit.
Cost including freight.
Selling price less 
freigh t, commission 
• and  w in ters feed.
N et Profit. P rofit per head.
F irs t T rial 
252 lambs 
110 days 
Second T rial 
191 lam bs 
105 days
130101b. @ $8.60=1494,38 
108401b. @ $3.S0=$4U.92
$668.35
$504.65
$173.97
$92.65
69cts.
48cts.
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T he outcom e of these experim ents shows that there are fair 
profits to be made from fattening range lambs under the con­
ditions of our state. T o  obtain results like these or possibly 
better it is suggested that the feeders obtained should have as 
many crosses as possible of m utton breeding and that the 
preference should be given to the medium sized feeder that is 
sm ooth and promises to finish at about e igh ty  to ninety 
pounds. It is a point of im portance, to secure results similar 
to these, that the lambs should be com pletely free from scab 
and internal parasites at the time of purchase. If ticks are 
present the lambs should be thoroughly dipped before the 
feeding is under way. A s range lambs are unused to grain in 
any form it is advisable to feed ligh tly  at first and only on such 
foods as bran and oats for a short time. W ith  dry, quiet quar­
ters and the observance of the other points mentioned, there 
is no reason w hy results at least as good as those from these 
experim ents m ay not be obtained on any farm in Iowa.
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4 5 7
Fattening Lambs in Comparison with 
Yearlings.
C. F. CURTISS. JOHN A. CRAIG.
D evelopm ents in sheep feeding have originated the ques­
tion whether or not it is the more profitable to feed lambs 
or yearlings for market. The high price of lambs and the low 
price of wool in the past has decided the question as far as the 
range feeder is concerned in favor of the earlier disposal of 
the lambs. A  feature of the developm ent of sheep breeding 
operations in the west has been the decrease in fattening stock 
over a year old and the increase in breeding stock to take their 
place and produce lambs and wool.
F o r the feeder in the central states the question submitted 
is largely determined by-the;-extent to which each of these 
classes make profitable use’ of tfje feed'.that is given them. It 
is the current belief that lambs are tlie most econom ical in 
this respect, m aking the m ost gaui fre&u.a given amount oi 
food, but it W-aS-t'o verify this that these trials were made.
There are som etijnes;peculiar conditions in the m arket 
that m ight make the feeding o i yearlings the'm ost profitable. 
F o r instance, late in the spring season the lamb m arket fre­
quently breaks and lambs sell exceptionally low for a time. 
G ood lambs, bought at a reasonable, price, with the w ool on 
them: then shorn, put on pasture and fed so as to go  back to 
the m arket as yearlings, would usually nrove a profitable line 
of feeding even in comparison with the most favorable re­
sults from lamb feeding.
In Bulletin No. 33 of this Station Prof. Curtiss presented 
a study of this question, and it was thought vital enoueh to 
the sheep feeding- interests at this time to make a second trial. 
A  full account of the first trial is given in the bulletin referred 
to, so that it will only be necessary to submit a summary of it 
here.
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PRICES OF FEED PER CWT.
1st. Experim ent. 2nd Experiment.
B ran ....................................................... $ .40
O ats ....................................................... .40 $ 78
Shelled Corn........................................ .28 .35
O ilm eal.................................................. .90 1.00
H ay......................................................... .28 .25
Mangels and T urnips......................... .05
Corn F o d d e r ........................................ .10
Beets....................................................... .10
There were ten lambs and five yearlings used in the first 
experiment, and as they were all pure bred Shropshires, they 
were necessarily very uniform in type and other characteris­
tics. The follow ing table summarizes the leading facts de­
termined by the first trial:
TABLE I .—WEIGHTS AND GAINS OF LAMBS AND YEARLINGS.— FIRST EXPERI­
MENT.
(E x trac t from  Bulletin 33.)
10 Lambs. 5 Yearlings.
Average weight a t beginning..................... .......100.7 lbs. 168 lbs.
Average weight at close......................................143.65 lbs. 197.9 lbs.
Average gain ......................................................... 42.95 lbs. 29.9 lbs.
Number of days in experiment................. .......90 . 90.
Average daily gain ..................................... .48 .33
Dry m atter per 1 lb. gain ...........................  7.18 11.
Cost per 1 lb. gain ........................................  2.88 cts. 4.44cts
Selling price Chicago m arket................... ....... $4.62 $4.25
Per cent dressed weight Chicago.....................56.3 62.3
In the second trial considerable care was exercised in the 
selection of the grade Shropshire lambs and the yearlings. 
T h e year previous a selection of lambs was made to supply 
the yearlings of the experim ent. Then the next year the 
lambs were chosen from the same flock. This gave us tw o 
very uniform  lots, as they were bred exactly  alike and the 
selection was made as uniformly as possible in regard to type. 
T h ey  were fed for some time together, but we have taken the 
period of feeding from D ec. is t  to the end of M arch as being 
the most representative of the trial and the fairest for com ­
parison.
T h e yearlings, as it would naturally be supposed, became 
ready for m arket earlier than the lambs, so that after 70 days 
feeding-they were sold, while the lambs were fed for 91 days 
before they were considered fat enough for market. T he
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sheep in this trial, as in the other, were sent to C hicago and 
consigned to Clay, Robinson & Co., and the reports from 
Swift &  Co. g ive us the dressed w eight of each lot. T h e mar­
ket for both lambs and yearlings at the time was in favorable 
condition, so that good prices were received for both.
T h e lambs brought 5 cts. per cwt. more than any others on 
the m arket the day they were received.
In presenting the follow ing table of feed consumed, it will 
be noticed that the lambs ate a small quantity of oil meal, 
which was not given to the yearlings. It was considered de­
sirable to give the lambs some of this near the conclusion of 
the experim ent to put them in the best condition for market, 
while the yearlings seemed to easily becom e ripe w ithout the 
use of any feed of this kind.
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T a b l e  i i — Statement oj Feed E a ten  by Lam bs and Yearlings. 
SECOND EXPERIMENT, 1899-1900.
L ot I.
10L am bs; 91 Days.
L ot n.
10 Y earlings; 70 Days.
O ats........................................................ 553.75 516.
Corn....................................................... 984. 684.50
Oilmeal ................................................ 52.75
H ay......................................................... 1487. 1182.
Fodder................................................... 417. 417.50
Beets...................................................... 395. 290.
Cost of Feed.................................... $12.82 $10.08
The follow ing table permits of a comparison of the p rog­
ress of the two lots:
TABLE III.— WEIGHTS AND GAINS OF LAMBS AND YEARLINGS — SECOND EX­
PERIMENT. 1899-1900.
10 Lam bs. 10 Yearlings.
Average weight at beginning.......................  90.2 lbs. 147.7 lbs.
Average weight at close................................  117. lbs 164. lbs.
Average gain .................................................  26.8 lbs. 16.4 lbs.
Number of days in experiment.................  91. 70.
Average daily gain ........................................  .29 lbs. .23 lbs
Dry m atter per 1 lb. gain ............................. 11.22 lbs. 14.65 lbs.
Cost per 1 lb. gain ..........................................  4.78 cts. 5.51 cts.
Selling price, Chicago m arket,...................  $7.50 $6.25
Average per cent, dressed w eight.............  50.7 55.6
It will be seen from this table that the lambs not only 
made the greater gain per head, but also made the more eco­
nomical gain.
T o  present the general results from these tw o experiments, 
the follow ing table is submitted and attention is chiefly drawn
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to the m uch cheaper cost of a pound of gain in the instance 
of the lambs as compared with the yearlings:
TABLE IV.— GENERAL AVERAGES OF TWO EXPERIMENTS.
T he conclusion from these trials is very clear— the lambs 
made a pound of gain much cheaper than the yearlings. In 
view of the fact that the lambs also bring a higher price on 
the m arket and they m ay also be m arketed earlier, the selec­
tion of them for winter feeding seems to be much more prefer­
able than to buy yearlings for this purpose.
N otk—Unless otherw ise s ta ted  th e  figures in all tables refe r to  pounds
A c k n o w l e d g e m e n t s—Through the co-operation of the United States 
Department of Agriculture, Division of Chemistry we have been able to 
publish very extensive analyses of representative animals included in the 
experiment on “ Swine Production.” For this we are directly indebted to 
Dr. H. W. Wiley, Chief of the Division of Chemistry, and his assistants.
Messrs. Swift & Co. of the Union Stock Yards, Chicago, Ills., have 
rendered us valuable assistance not only in securing data regarding the 
slaughtering of the hogs but they have taken unlim ited pains to procure 
outside information for us from their agents in  this country and Europe. 
Some of the most valuable information in this bulletin has been secured 
through their very generous efforts to supply us w ith as technical infor­
mation as possible.
In  the preparation of the most of the tables and the calculations en­
tailed, credit is due Mr. George M. Rommel, Assistant in Animal Hus­
bandry, for the thoroughness w ith  which he compiled this im portant and 
extensive work.
Lam bs. Yearlings.
Average daily gain .........................
Dry m atter per 1 lb. gain ............
Cost per 1 lb. gain .........................
Average per cent dressed weight
.38 lbs. 
8.72 lbs. 
3.61 cts.
53 0
12.84 lbs. 
5.33 cts. 
58.9
.26 lbs.
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